| fs | a 
SIQNENICS “35.28"e88 





Signetics Interface Circuits 


CONTENTS 
Type Family 
54/74125, 54/74126, LS125, LS126 Std., LS 
54/74LS240, 54/74LS241, $240, S241 LS, S 
§4/74LS242, LS243 LS 
54/74LS244, $244 LS, S 
54/74LS245 LS 
54/74LS273, S273 LS 
§4/74LS363 LS 
54/74LS364 LS 
54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A Std., LS 
54/74LS373, 54/74LS374, $373, S374 LS, S 
54/74LS377 LS 
541748534 S 
54/74LS640, 74LS640-1 LS 
§4/74LS641, LS642, 74LS641-1, LS642-1 LS 
54/74LS645, 74LS645-1 LS 
8T26A, 28 S 
8T95, 96, 97, 98 S 
8T125 LS 
87126, 127, 128, 129 LS 
8TS805, 806 S 
8TS807, S808 Ss 
8TS809 S 


Configuration 


Quad Buffer 

Octal Buffer 

Octal Transceiver 

Octal Buffer 

Octal Transceiver 

Octal D-Flip-Flop 

Octal Transparent Latch 
Octal D-Flin-Fion 

Hex Buffer 

Octal Transparent Latch 
Octal D-Flip-Flop 

Octal D-Flip-Flop 

Octal Transceiver 

Octal Transceiver 

Octal Transceiver 


Quad Transceiver 

Hex Buffer 

Octal Transceiver 

Quad Transceiver 

Octal Transparent Latch 
Octal D-Flip-Flop 

Octal Transparent Latch 


Signetics reserves the right to make changes in the products contained in this 
book in order to improve design or performance and to supply the best possible 
products. Signetics also assumes no responsibility for the use of any circuits 
described herein, conveys no license under any patent or other right, and makes 
no representations that the circuits are free from patent infringement. Applica- 
tions for any integrated circuits contained in this publication are for illustration 
purposes only and Signetics makes no representation or warranty that such 
applications will be suitable for the use specified without further testing or 
modification. Reproduction of any portion hereof without the prior written con- 


sent of Signetics is prohibited. 
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LOGIC DIVISION OCTOBER 1984 


Quad 3-State Buffer 


ee TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


Pasi [ed 
Pause [me im 















ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V #5%T,=0°C to +70°C | Vog=5V + 10%; Ta = — 55°C to + 125°C 
N74125N © N74LS125N 
N74125F ° N74LS125F S54LS125F 
Ceramic DIP | 174126F © N74LS126F S54126F © = S54LS126F 


S54LS125W 








FUNCTION TABLE 7125 


INPUTS OUTPUT 
Y 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[PWS [DESCRIPTION [save | savas | 
[arta 
H = HIGH voltage level NOTE 


L =LOW voltage level Where a 54/74 unit load (ul) is understood to be 40zA I),4 and — 1.6mA Ij, and, and a 54/74LS unit load (LSul) is 20A |)y 
X = Don't care and — 0.4mA lj,. 
(Z) = HIGH impedance (off) 










PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIVISION OCTOBER 1984 


BUFFERS 94/74125, 54/74126, LS125, LS126 








ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 54LS 74LS 
IN . . ! . . 
lin 1 5 1 


— 0.5 to — 0.5 to — 0.5 to -— 0.5 to 
— 30 to — 30 to ~ 30 to — 30 to 
: ; — 0.5 to — 0.5 to — 0.5 to — 0.5 to 
Vout Voltage applied to output in HIGH output state Vice 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 


PARAMETER 
Voc Supply voltage | Mil | 


Vin HIGH-level input voltage 









lon HIGH-level output current 
lot LOW-level output current 


oO 
O 
Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 


Vec 





AMP (V 
90% - 


NEGATIVE 


PULSE PULSE 


GENERATOR 


POSITIVE 


PULSE 


10% 


Closed 
Open 
Closed 
Closed 


DEFINITIONS 

R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

Ci =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Ry=Termination resistance should be equal to Zoyt of Pulse 
Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Rx = 1k0 for 54/74, 548/748, Ry = 5k0 for 54LS/74LS. 

tTLH: tTHL Values should be less than or equal to the table entries. 
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LOGIC DIVISION 


BUFFERS — 


OCTOBER 1984 


94/74125, 54/74126, LS125, LS126 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


, 54174125 
PARAMETER TEST CONDITIONS! 54174126 
Von HIGH-level output voltage 


LOW-level output voltage 


Voc= MIN, Viy= MIN, 
Vi = MAX, low = MAX 


lo. = MAX 


loL= 12mA 
Voec= MIN, = lk 
Voc= MAX, Vin = MIN, Vit= MAX, 


Com’! 


Com’! 
74LS 


Vor 


Vix Input clamp voltage 


Off-state output current, 
02H HIGH-level voltage applied 


| Off-state output current, 
O2L LOW-level voltage applied 


Vo= 2.4V 
Voc = MAX, Vin = MIN, Vii= MAX, 
Vo=0.4V 


I, Input current at maximum Voo = MAX Vi = 5.5V 
input voltage V\=7.0V 
V,=2.4V 

ly  HIGH-level input current Voc = MAX V,=27V 


I  LOW-level input current Voc = MAX, V\=0.4V 


Short-circuit output 
OS current? 
loc Supply current (total) 


NOTES : 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with Voyt= +.0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


Voc = MAX 





AC WAVEFORMS 


WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 


DISABLE TIME FROM HIGH LEVEL 


VIN vu 


aa 


Vout Vu Vu 


Vm =1.5V 


Waveform 1 Waveform 2 


Vu = 1.3V for 54LS/74LS, Vjy = 1.5V for all other TTL families. 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


E 


tpzL> 


Y \ Vu oe 
0.5V 


Waveform 3 
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LOGIC DIVISION 


OCTOBER 1984 





BUFFERS 


94/74125, 54/74126, LS125, LS126 





AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


teLH 
teHL 


tezH 
tezi 
tpHz 
teiz 


PARAMETER 


Propagation delay 
Data to output 


Enable to HIGH 
Enable to LOW 
Disable from HIGH 
Disable from LOW 


TEST CONDITIONS 


La 
[ Waveform? 
[Waveforms |_| 
[Waveform 2,.=6pF |_| 

Ed 





= =a/oa a4 
NO N}O © 


Waveform 3, C, = 5pF 
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LOGIC DIVISION OCTOBER 1984 


BUFFERS 94/74LS240, 54/74LS244, $240, $244 


7240 Octal Inverter Buffer (3-State) 
241 Octal Buffer (3-State) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


[sean [ane SSCA 
Fc 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V 25%; Ta =0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
; N74LS240N ¢ N74S240N 


Ceramic DIP| N74LS240F * N74S240F S54LS240F ©  S54S240F 
N74LS241F ° N74S241F S54LS241F ©  S54S241F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[PINS | DESCRIPTION [suas earais 
a 
[8E,, OF, 06 | puted tsi) 


H = HIGH voltage level NOTE 

L = LOW voltage level A 54/74S unit load (Sul) is 504A Ij,4 and —2.0mA ||, and a 54/74LS unit load (LSul) is 20nA I},4 and —0.4mA ly. 
X = Don't care 

(Z) = HIGH impedance (off) state 













FUNCTION TABLE, ’240 










PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIVISION OCTOBER 1984 


BUFFERS §4/74LS240, 54/74LS244 , $240, $244 








ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


IN 7 5. 
1 5 


74 
7.0 7 V 
— 0.5 to — 0.5 to — 0.5 to — 0.5 to 
-— 30 to — 30 to — 30 to — 30 to 
Vv 
°C 


Ta Operating free-air temperature range — 55 to + 125 









PARAMETER 


ee co 
Veco Supply voltage 
V 


IH HIGH-level input voltage 


lon HIGH-level output current 
lot LOW-level output current 
Ta Operating free-air temperature 


External resistance between any input or Voc 
and ground 


TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 3-STATE OUTPUTS 


Vec 





90% 


NEGATIVE 
PULSE ~ 
GENERATOR U.T. PULSE 


POSITIVE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 

R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY 

C,_ =Load capacitance includes jig and probe capacitance; see AC | Amplitude | Rep. Rate | Pulse Width | trun | trHL| 
CHARACTERISTICS for value. 

Rr=Termination resistance should be equal to ZoyT of Pulse 


Generators. : 
D =Diodes are 1N916, 1N3064, or equivalent. 54LS/74LS 
Ry = 1k® for 54/74, 54S/74S, Ry = 5kQ for 54LS/74LS. 
tTLH: tTHL Values should be less than or equal to the table entries. 


Vm = 1.3V for 54LS/74LS; Viy = 1.5V for all other TTL. families. 





LOGIC DIVISION OCTOBER 1984 


BUFFERS 94/7 4LS240, 54/74LS241, $240, $244 





DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS240, 241 54/74S240, 241 
PARAMETER TEST CONDITIONS’ 
yp 
AVy Hysteresis (V7, -V+7_) Voc = MIN 


Vec= MIN, Vin= MIN, Vi_= 0.5V, 
lon = MAX 














Vou HIGH-level output voltage | Voc= MIN, 
via = MIN, 
Voo= MIN, f tov max | peng ee 
Vo. LOW-level output voltage Vin= MIN, 
Vit = MAX | lop =12mA oL= | lop =12mA 74LS 





Input clamp voltage Vec= MIN, =I 
' Off-state output current, Voc = MAX, Vi = MIN, Vo=2.4V 
02H HIGH-level voltage applied Vit = MAX Vo=2.7V 
' Off-state output current, Voc = MAX, Vi = MIN, Vo=0.4V 
0ZL LOW-level voltage applied Vit = MAX use 0.5V 


= 5.5V 
Input current at maximum Voo= MAX 
input voltage =70V 


HiIGH-level input current Voc = MAX, V\= 2. a 
V\=0.4V 
lie LOW-level input current Voc = MAX 0.5V 1,07!23; Ibo-!b3 inputs 


Vi= so 
a" OE, inputs 
Short-circuit output 
current? 





o 
mn 


< 
Q 
o 
! 
! 
> 
x 
1 
—_ 
wo 
o 





aise ete asd 
oo ase Mil & Com’ 


CZ 
H 


cc 


sen Mil & Com’! 


nT, 
r 


Cc 


oO 
N 


Cc 
Cc 


cy 
att 
ar 
a ea 
oid 
Petia! 
ec. 
teed 
eee 
Peon 
eels 
eae 
etal 
asia 
esis 
fs lle 
=| 
feareleeest) 
feed 
fed 
cali 
pace 
ie 
| | 0 | 
f= aes 
aed 
heal 


loon 
Com’! 








Supply current? (total) Voc = MAX | Ico 


loo 


WIM 
OV} @ 
= S = 








Com’! 





lcez 
e Com’! 


locH 
Com’! 


loo. | °S241 


Com’! 


looz 


a" 
~ 


“Ni “ 





Com’! 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Tp = 25°C. 

3. log is tested with VoyT= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Ioc is measured with outputs open. 
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LOGIC DIVISION OCTOBER 1984 


BUFFERS 94/74LS240, 54/74LS2441, $240, $244 








AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


54LS/74LS 
PARAMETER TEST CONDITIONS C, = 45pF, R, = 6670 


Ne Propagation delay Waveform 1, ’240 
PHL 
Hae Propagation delay Waveform 2, 241 
PHL 


tpzy Enable to HIGH Waveform 3 | S240 | 
°$241 


tpyz Disable from HIGH Waveform 3, C, = 5pF 
tptz Disable from LOW Waveform 4, C, = 5pF 





AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


VIN Vu Vm VIN vm 
ne re Deeseee 


Vout Vm vm VM 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO HIGH LEVEL 3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 


Vn Vm OE Vm Vm 


vm 


ee — 


Waveform 3 Waveform 4 


Vm = 1.3V for 54LS/74LS, Vay = 1.5V for all other TTL families. 
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LOGIC DIVISION OCTOBER 1984 


TRANSCEIVERS — 94/74LS242, LS243 




















’242 Quad Inverting Transceiver (3-State) 
*243 Quad Transceiver (3-State) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURENT 
DELAY (Total) 







FUNCTION TABLE, ’242 


INPUTS INPUT/OUTPUT 


ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 
Voc =5V +5%3 Ta =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
Plastic DIP N74LS242N ¢ N74LS243N ne 


Ceramic DIP | N74LS242F * N74LS243F S64LS242F © —S54LS243F 
[Flatpack | = | SS54LS242W * ~— S54LS243W 




















DESCRIPTION 54/74LS 
ruts 
30LSul 


H = HIGH voltage level NOTE 
L =LOW voltage level Where a 54/74LS unit load (LSul) is 204A |),4 and —0.4mA Ij. 
(Z) = HIGH impedance (off) state 
(a) = This condition is not allowed due to excessive cur- 
rents. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIVISION OCTOBER 1981 


TRANSCEIVERS 94/74LS242, LS243 








ABSOLUTE MAXIMUM RATINGS (over operating free-air temperature range unless otherwise noted.) 


[mas uNT 
[im Input current ———SSSCSC~“~*~—‘“‘“*~*~“~*~*~dTC tw et tt «A 
°C 











Vout Voltage applied to output in HIGH output state ~0.5 to + Voc -—0.5 to + Voc 
Ta Operating free-air temperature range — 55 to +125 0 to 70 


NOTE 
Vin limited to + 5.5V on A and B inputs only. 


RECOMMENDED OPERATING CONDITIONS 


lon HiGH-level output current 
lot LOW-level output current 


Ta Operating free-air temperature 





TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 


Vcc 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 
POSITIVE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


R_ = Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY 

C, =Load capacitance includes jig and probe capacitance; see AC Rep. Rate {THL 
CHARACTERISTICS for value. 

Ry =Termination resistance should be equal to Zoy7z of Pulse 
Generators. 

D =Diodes are 1N916, 1N3064, or equivalent. 


Ry = 1k for 54/74, 548/748, Ry = 5kQ for 54LS/74LS. | 30v | 
tTLH: tTHL Values should be less than or equal to the table entries. 548/748 3.0V 
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LOGIC DIVISION OCTOBER 1984 


TRANSCEIVERS 94/74LS242, LS243 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS242 
PARAMETER 


5§4/74LS243 UNIT 
AV; Hysteresis (V7, -V+y_) 










TEST CONDITIONS' 












Voo= MIN 
Voc= MIN, Vi4y= MIN, Vj =0.5V, lou = MAX 
Voc= MIN, Viy= MIN, Vip = MAX, Ioy = —3mMA 

lo, = MAX | Mit 


Voc = MIN, |= lik 











Von HIGH-level output voltage 









Vo. LOW-level output voltage Voc= MIN, Viy = MIN, Vip = MAX 


Vix Input clamp voltage 


Off-state output current, 
02H HIGH-level voltage applied 











Voc = MAX, Viy= MIN, Vi, = MAX, Vo = 2.7V 





Off-state output current, 
0ZL_ LOW-level voltage applied 


Input current at maximum V,= 5.5V A, B inputs 
| . Voc = MAX - 
input voltage V\=7.0V OE,, OEs inputs 


| Min 
| 0.2 | 
| 24 | 
as 
fe =e 
Foe 
| eal 
fol 
ly HIGH-level input current Voc = MAX, V;=2.7V Pl 
ca 
a 
east 
ae 
coat 
ed 
eres 


Voc = MAX, Viy= MIN, Vi. = MAX, Vo=0.4V 








A 
A 


bh 
m 


A 
pA 
pA 











m 
A inputs - 
OE,, OEg= Vit= MAX 


B inputs 
OE,, OEg= Viy= MIN 


OE,, OEg inputs 
Short-circuit output 


los current? Voc = MAX 


loon Outputs HIGH 
leet Outputs LOW 
| Outputs OFF 
Voc = MAX CCZ p 
locy Outputs HIGH ey 













hie LOW-level input current Voc = MAX, V; = 0.4V 


> 





-130 mA 


ae 


m 


m 
m 


E 


m 
log Supply current‘ (total) 
m 


> 


loci Outputs LOW 
locz Outputs OFF 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vo¢o = 5V, Ta = 25°C. 

3. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. loc is measured with outputs open and transceivers enabled in one direction only, or with all transceivers disabled. 


m 


04 
el 
san 
025 
[025 
= 
i. 
Pee 
i 
oe 
a 
[29 
ree 
ee 
as 





m 





AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


54/74LS242 54/74LS243 
PARAMETER TEST CONDITIONS 


teu Propagation delay Waveform 1 
teHL 
sas Propagation delay Waveform 2 
PHL 
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LOGIC DIVISION OCTOBER 1984 


TRANSCEIVERS 94/74LS242, LS243 








AC WAVEFORMS 
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


Vin Vu Vu 


Lon pores | 
| 
Vv Vv Vv 


Waveform 1 Waveform 2 


VIN Vu 


Vy = 1.3V for 54LS/74LS, Viy = 1.5V for all other TTL families. 


3-STATE ENABLE TIME TO HIGH LEVEL AND 3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM HIGH LEVEL DISABLE TIME FROM LOW LEVEL 


i es 


vu 
L 
PHZ 5 0.5V 


=1.5V 


Waveform 3 Waveform 4 
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LOGIC DIVISION 


OCTOBER 1984 





BUFFERS 


54/74LS244, S244 





FUNCTION TABLE 





H = HIGH voltage level 
L =LOW voltage level! 


X = Don't care 
(Z) = HIGH impedance (off) state 


PIN CONFIGURATION 


\ 
R 


FY Yl 


A 


Octal Buffers (3-State) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 
Vec= 5V +5%; Ta= 0°C to + 70°C Vec =5V +10%; Ta= — 55°C to + 125°C 


Plastic DIP N74LS244N © N74S244N [| | 


Ceramic DIP 74LS244F ¢ N74S244F S54LS244F e $54S244F 













INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Se 
NOTE 


A 54/748 unit load (Sul) is 50zA I),4 and — 2.0mA lj, and a 54/74LS unit load (LSul) is 204A 1),4 and —0.4mA 1j,. 






LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 





LOGIC DIVISION OCTOBER 1981 


BUFFERS 94/74LS244, $244 








ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Vin 7. 5. 
1 5 


4 
0 V 
— 0.5 to — 0.5 to — 0.5 to — 0.5 to 
Input voltage +7.0 +55 +7.0 +55 ” 
°C 





; - 0.5 to — 0.5 to — 0.5 to — 0.5 to 
Vout Voltage applied to output in HIGH output state + Vee 


[Ta __Operating heeairtemperaturerange ——=«di=Ci Sto vO Cw C«dCO 
RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
man Fa 
[Vin _HiGHevel input voltage 


Vin H!iGH-level input voltage 
L 


V LOW-level input voltage | Mit 


= 
2 
lees: 
Tix _tnpatclampeurent 
eee ae 
ee 
=a 
ors 
























LOW-level output current | Mil | 


Ta Operating free-air temperature 





NOTE 
Vit = +0.7V MAX for 54S at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 


Vcc 


AMP (Vv) 
90% 


NEGATIVE 


PULSE PULSE 


GENERATOR 


AMP (V) 
POSITIVE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

Ci =Load capacitance includes jig and probe capacitance, see AC 
CHARACTERISTICS for value. 

Ry=Termination resistance should be equal to ZoytT of Pulse 
Generators. 

D =Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1kQ for 54/74, 54S/74S, Ry = 5kQ for 54LS/74LS. 

tTLH: tTHL Values should be less than or equal to the table entries. 
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LOGIC DIVISION OCTOBER 1984 


BUFFERS 94/74LS244, $244 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS244 54/74S244 
PARAMETER TEST CONDITIONS! 


AVy Hysteresis (Vr4 -Vr_) Voc = MIN 


Voc= MIN, Vin = MIN, Vit = 0.5V, 


Voc= MIN, Vin = MIN, Vit= MAX, 
lon= —3mA 


co 
re 

= 

eal 

[tea tama | ais | _ 
oo 

ian 

Ea 

ao 

a 

fe 

4 

i 
















Cc 


= 


Von HIGH-level output voltage 


Vo. LOW-level output voltage 
















Off-state output current, Voc = MAX, Vin= MIN, 


Vo=2. 

lozH HIGH-level voltage applied Vit = MAX Vo=2.4V 
' Off-state output current, Voc = MAX, Vin = MIN, Vo= 0.4V 
O2L LOW-level voltage applied Vit = MAX Vo=0.5V 
Input current at maximum _ Vi = 5.5V 

! input voltage Voce Max V)=7.0V 


li  IGH-level Input current Voc = MAX, V| = 2.7V 


1 LOW-level input current 


jOtherinputs | | | TT -0. | 


Short-circuit output _ 
— ee ee 


oon Outputs wae LM | a7 [ae [af tar ima 
[oom [fa [ar [| 06 | 160 [ma | 
ge Mint eke ean CG | Ean en Faro an 
feomi [far [a6 [| 420 | 160 [ma | 
feor Outputs orr LMU | [92 [se [| 20 [170 | ma | 
[coms | [se [sa [| 120 | 160 | ma | 
NOTES 


For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

All typical values are at Voc = SV, Ta = 25°C. 

log 's tested with VoytT= +0.5V and Veg = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

Icc Is measured with outputs open. 









loc Supply current? (total) 





Ns 


> 


AC CHARACTERISTICS 1, = 25°C, Vog = 5.0V 


PARAMETER TEST CONDITIONS 


tpyz Disable from HIGH Waveform 2, C, = 5pF 
tp_z Disable from LOW Waveform 3, C, = 5pF 





LOGIC DIVISION OCTOBER 1981 


BUFFERS 94/74LS244, $244 








AC WAVEFORMS 


WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


VIN Vu 


on ‘ 
Vout VM Vm 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


Waveform 3 


Vm = 1.3V for 54LS/74LS, Vy = 1.5V for all other TTL families. 
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LOGIC DIVISION OCTOBER 1984 


TRANSCEIVER 94/74LS245 


Octal Transceiver (3-State) 




















interface = (Total) 
° 3-State buffer outputs [| 7ausass fms (§ ss TCM 
e PNP inputs for reduced 
loading 
e Hysteresis on all inputs 
DESCRIPTION 
The ’LS245 is an octal transceiver featu- ORDERING CODE 
Hid non tnverthg: se tate ous-compatible COMMERCIAL RANGES MILITARY RANGES 
ee vognbvsourTacele #72 


ing 24mA and sourcing up to 15mA, pro- | NTHLS24SN | 
teristics. The device features a Chip En- 
able (CE) input for easy cascading and a ee ete ge 
Send/Receive (S/R) input for direction con- 


trol. All inputs have hysteresis built in to 
minimize ac noise effects. 





FUNCTION TABLE 
INPUTS INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 






DESCRIPTION 54/74LS 





L neur | BoA" pnts 
L INPUT B=A iLSul 
H @ @ [Outputs CL 
H =HIGH voltage Jevel NOTE 
L =LOW voltage level A 54/74LS unit load (LSul) is 20zA I)p4 and — 0.4mA hy. 


X =Don’'t care 
(Z) = HIGH impedance “off” state 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 





LOGIC DIVISION OCTOBER 19841 


TRANSCEIVER 94/7 4LS245 








ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


ee 
[iw _leputeurent SSCS 8 «YS m0 PA 
: 

°C 
















Vout Voltage applied to output in HIGH output state -—0.5 to +Voo -—0.5 to + Voc 
Ta Operating free-air temperature range ~ 55 to + 125 0 to 70 


NOTE 
Vin limited to 5.5V on A and B inputs only. 


RECOMMENDED OPERATING CONDITIONS 


Vit LOW-level input voitage 


hw Input clamp current 


lon HIGH-level output current 
lot LOW-level output current 
Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 





TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vcc Voc 
AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 

A, = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Ry=Termination resistance should be equal to Zoy 7 of Pulse 


Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 3.0V 


Ry = 1kQ for 54/74, 54S/74S, Ry = 5k for 54LS/74LS. | sov | 
ttLH: trH_ Values should be less than or equal to the table entries. 548/748 3.0V 
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TRANSCEIVER 54/74LS245 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74LS245 
PARAMETER TEST CONDITIONS' 5 UNIT 
| Typ? | Max _| 


wi 
avy sees eve [Meee fo 
Voc= MIN, Viy= MIN, low = MAX Peo te os 
ee Os 
< 
Toa 


Tras 




















Vo. LOW-level output voltage 


lot =12mA 74LS 


Vix Input clamp voltage Voc = MIN, h=lik 


Off-state output current, - zs AE 
lozH  HIGH-level voltage applied Vege MAb NG = elt CEseny 


Off-state output current, _ = a 
LOW-level voltage applied Voc = MAX, Vo = 0.4V, CE=2.0V 


eel 
fe 
ak a 
Bese tassel 
at 
8 
ce 
ee sh ed 





loz 


hy HIGH-level input current Voc = MAX, V, = 2.7V 
I, LOW-level input current Voc = MAX, V, = 0.4V 


Short-circuit output = 


NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with VoyT = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure !coc with outputs open. 






loc Supply current’ (total) 


AC WAVEFORMS 


WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


VIN VM Ve 
inn bi 


Vout Vm Vu 


Waveform 1 Waveform 2 
Vm = 1.3V for 54LS/74LS, Vig = 1.5V for all other TTL families. 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 





LOGIC DIVISION OCTOBER 1981 


TRANSCEIVER 54/74LS245 








AC CHARACTERISTICS 1T, = 25°C, Vcc =5.0V 


PARAMETER TEST CONDITIONS 


tpiz Disable from LOW 
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FLIP-FLOPS §4/74LS273, $273 
Octal D Flip-Flops 


TYPE TYPICAL fax TYPICAL oo CURRENT 








e Ideal. buffer for MOS 
microprocessor or 
memory 

e Eight edge-triggered D 
flip-flops 

¢ High speed Schottky 
version available 

e Buffered common clock ORDERING CODE 


¢ Buffered, asynchronous COMMERCIAL RANGES MILITARY RANGES 
Master Reset Voc =5V +5%;Ta=0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
e Slim 20-pin plastic and Plastic DIP N74S273N * N74LS273N | = sd 
Ceramic DIP | N74S273F © N74LS273F S54LS273F 


ceramic DIP packages 

e See ’377 for Clock Enable 
version 

e See ’373 for transparent 


latch version INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


e See ’374 for 3-state 
























54/74LS 





version SS 
a 
DESCRIPTION 


NOTE 

A 54/748 unit load (Sul) is 50yA Iyp4 and ~ 2.0MA ly, and a 54/74LS unit load (LSul) is 204A I),4 and 

The ’273 has eight edge-triggered D-type -0.4mA1;. 

flip-flops with individual D inputs and Q 

outputs. The common buffered Clock (CP) 

and Master Reset (MR) inputs load and 

reset (clear) all flip-flops simultaneously. is transferred to the corresponding flip- voltage level on the MR input. The device 
flop’s Q output. is useful for applications where the true 

The register is fully edge triggered. The output only is required and the Clock and 

state of each D input, one setup time All outputs will be forced LOW indepen- Master Reset are common to all storage 

before the LOW-to-HIGH clock transition, dently of Clock or Data inputs by a LOW elements. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Vec = Pin 20 
GND =Pin 10 
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LOGIC DIVISION OCTOBER 1984 


FLIP-FLOPS §4/74LS273, $273 








LOGIC DIAGRAM 


Vec = Pin 20 
GND= Pin 10 
( ) =Pin numbers 





MODE SELECT--FUNCTION TABLE 


INPUTS OUTPUTS 
OPERATING MODE aa ae 


a 
[teas 
[teas id 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


+1 










H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

L =LOW voltage level steady state. 

| = LOW voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 

X = Don’t care. 

t = LOW-to-HIGH clock transition. 















4S 
— 0.5 to — 0.5 to — 0.5 to — 0.5 to 
laputeunment — 30 to — 30 to — 30 to — 30 to a 
IN P +5 +1 +5 
: ; — 0.5 to — 0.5 to —0.5 to —0.5 to 
Vout Voltage applied to output in HIGH output state tse 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 54/74S 
PARAMETER Min | 


Vin HIGH-level input voltage 
IL : i 


V LOW-level input voltage EE 


lik Input clamp. current 
HIGH-level output current 


lon 
lot LOW-level output current 
Ta Operating free-air temperature 
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FLIP-FLOPS | 94/74LS273, $273 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


saraisar | __savasara 
PARAMETER TEST CONDITIONS' 2 
| Min | Typ? | Max | 


Voc= MIN, Vin = MIN, ViL= MAX, 


Von HIGH-level output voltage lou = MAX 


Input current at maximum 
input voltage 


H HIGH-level input current 
L 


1 
\, 
I 
lo 
Io 


K 
Short-circuit output - 
Cc 


Supply current‘ (total) Voc = MAX 





ad 
~J 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Igg is tested with Voyt = + 0.5V and Vog= Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second, 

4. Measure Ico after a momentary ground, then 4.5V is applied to clock with all outputs open and 4.5V applied to all Data inputs and the Master Reset input. 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 












54LS/74LS 54S/74S 
C,_ = 15pF, R.= 2kQ C,_= 15pF, R, = 2802 UNIT 






PARAMETER TEST CONDITIONS 


tp_y Propagation delay 27 15 
tp, Clock to output mravelorm: 27 15 


NOTE 
Per industry convention, fyjax is the worst case value of the maximum device operating frequency with no constraints on ts, tz, pulse width or duty cycle. 





AC SETUP REQUIREMENTS T, = 25°C, Vo, =5.0V 


PARAMETER TEST CONDITIONS UNIT 


in [max [win | Max] 
ini) Clock pulse wath (Low) ‘| __Waveforms | a |_| 70 | | we | 
Pint) Hold time, HIGH datato cP | Waveforma_| 80 {| a0 | | me | 
| [so ft 
so |_| 30 | | re 
5 [80 te 







t,(L) Setup time, LOW data to CP 
tn(L) Hold time, LOW data to CP 


24 Signetics 


LOGIC DIVISION OCTOBER 1984 


FLIP-FLOPS $4/74LS273, S273 








AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS MASTER RESET PULSE WIDTH, MASTER RESET 
AND CLOCK PULSE WIDTH TO OUTPUT DELAY AND MASTER RESET TO 
CLOCK RECOVERY TIME 


bax ae 


Vu -_ w— er 
ial ss tf 
oO |p L-| 


Waveform 1 Waveform 2 


DATA SET-UP AND HOLD TIMES 


Waveform 3 


Vu = 1.5V for 54/74 and 54/74S; Viq = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input Is permitted to change for predictable output performance. 





TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 
7 AMP (V) 
vec voc 
Y 9 NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 


DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS 
Amplitude | Rep. Rate | Pulse Width | tri 


C; = Load capacitance includes jig and probe capacitance, see AC CHARACTERIS- 54/74 1MHz 
TICS for value. 

Ry = Termination resistance should be equal to Zoyz of Pulse Generators. S4LS/74LS 

D =Diodes are 1N916, 1N3064, or equivalent. 54S/74S 

tTLH» tTHL Values should be less than or equal to the table entries. 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 
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LOGIC DIVISION 


OCTOBER 41984 





LATCH 


94/74LS363 





e 8-bit transparent latch 

e 3-State MOS compatible 
output buffers 

¢ Common Latch Enable 
input with hysteresis 

e Common 3-state Output 
Enable control 

e Independent latch and 
3-state buffer operation 


DESCRIPTION 


The ’363 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 


The data on the D inputs is transferred to 
the Latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans- 
parent to the Data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran- 
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 


The 3-State output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 
3-state buffer by driving the output about 
1V closer to Voc, or to over 3.5V at mini- 
mum Vcc. This feature makes these 


PIN CONFIGURATION 
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Octal Transparent Latch With 3-State Outputs 


TYPE 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 





ORDERING CODE 






Ceramic DIP 


N74LS363F 


COMMERCIAL RANGES MILITARY RANGES 
Voc =5V +5%;Ta=0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 






$54LS363F 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 





NOTE 
A 54/74LS unit load (LSul) is 20pA Ij,4 and —0.4mA Ij. 


devices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V 
to 3.5V. 


The active LOW Output Enable (OE) con- 
trols all eight 3-state buffers independent 


LOGIC SYMBOL 


Vcc = Pin 20 
GND = Pin 10 





Signetics 


| PINS: DESCRIPTION 54I74LS 
a 






30LSul 


of the latch operation. When OE is LOW, 
the latched or transparent data appears at 
the outputs. When OE is HIGH, the out- 
puts are in the HIGH impedance “off’’ 
state, which means they will neither drive 
nor load the bus. 


LOGIC SYMBOL (IEEE/IEC) 


TTLIMOS 
Dp Vv 





LOGIC DIVISION OCTOBER 1984 


LATCH 94/74LS363 








LOGIC DIAGRAM 


Voc = Pin 20 
GND = Pin 10 





H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW enable transition 
L = LOW voltage level 

| = LOW voltage level one setup time prior to the HIGH-to-LOW enable transition 
(Z) = HIGH impedance “off’’ state 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[iw input current SSCS ato as Yt 


RECOMMENDED OPERATING CONDITIONS 


54/74LS 
PARAMETER Max | UNIT 
[25 | 


Vin HIGH-level input voltage 




























[mi 
low HIGH-level output current 

[=26 

Mit 
lot LOW-level output current 

ee | 
T Operating free-air temperature Mi = 4 
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| Min | Nom 
| 45 | 80 v 
| 47s | 60 v 
eee oes ee v 
ee oat eel v 
eee eed v 
| ty Imputclamp current | tm 
Eee ee! 
heels eee 
fe eed 
I eed eed 
fee Ali are eel 
eee aol 





LOGIC DIVISION OCTOBER 1981 


LATCH 94/7 4LS363 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! suratsets 
| Min | Typ? 
Vou H!IGH-level output voltage Vec= MIN, Vin — MIN, Vii= MAX, lou = MAX 


Voc= MIN, Viy= MIN, lot = MAX 


Vo. LOW-level output voltage Vi, = MAX 


lo. = 12mA 


Vix Input clamp voltage Voc = MIN, |= Ix 


Off-state output current, pa _ = 
lozH  HIGH-level voltage applied Neon VMS MILE Man Om see 


Off-state output current, * SS a 
loz. Low-level voltage applied VOOR Mare menos VS aay 


l Input current at maximum Voc = MAX, V, = 7.0V 
input voltage 

ly  HIGH-level input current Voc = MAX, V, = 2.7V 

hie LOW-level input current Vcc = MAX, V,=0.4V 


Short-circuit output i 


lcc Supply current (total) Voc = MAX, OE = 4.5V 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc¢ = 5V, Ta = 25°C. 

3. log is tested with Voyt = + 0.5V and Voco = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 





AC CHARACTERISTICS 1, = 25°C, Vog =5.0V 


PARAMETER TEST CONDITIONS 


tp_y Propagation delay 

tpy_ Latch Enable to output Mavelonn:) 
tpty Propagation delay Wavetonna 
tpy,. Data to output 


tpyz Disable time from HIGH level Waveform 2, C, = 5pF 
tp_z Disable time from LOW level Waveform 3, C, = 5pF 





AC SETUP REQUIREMENTS 1, = 25°C, Vo, =5.0V 


PARAMETER TEST CONDITIONS 


th Hold time, Data to Latch Enable Waveform 5 
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LATCH 94/74LS363 








AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL 
AND LATCH ENABLE PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL 


. fw Now fw 
ot tw-——> 
‘PHL aa 


\., 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL PROPAGATION DELAY DATA 
AND DISABLE TIME FROM LOW LEVEL TO Q OUTPUTS 


pa 


Qn Vea 


Waveform 3 Waveform 4 


DATA SETUP AND HOLD TIMES 


HMMM. 


Waveform 5 


Vua= 1.5V for 54/74 and 54S/74S; Vay = 1.3V for 54LS/74LS 


The shaded areas indicate when the input is permitted to change for 
predictable output performance. 
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LOGIC DIVISION OCTOBER 1984 


LATCH 94/74LS363 








TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vec Vcc 


AMP (V) 
90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 
tw 
Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 
R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. FAMILY EE LE UESE REQUIREMENTS 
C_ =lLoad capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate 


CHARACTERISTICS for value. 

Ry=Termination resistance should be equal to Zoyt of Pulse 54/74 | gov | IMHz 
Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. S4LS/74LS | 3ov [| tMHz | 


Ry = 1k? for 54/74, 54S/74S, Ry = 5k2 for S4LS/74LS. | ov | 
tTLH> trHL Values should be less than or equal to the table entries. ants 20Y 
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OCTOBER 1984 





FLIP-FLOP 


94/74LS364 





e 8-bit positive edge- 
triggered register 

3-State MOS compatible 
output buffers 

Common Clock input with 
hysteresis 

Common 3-state Output 
Enable control 
Independent register and 
3-state buffer operation 


DESCRIPTION 


The ’364 is an 8-bit edge-triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 


The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera- 
tion. 


The 3-State output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 
3-state buffer by driving the output about 


PIN CONFIGURATION 





Octal D Flip-Flop With 3-State Outputs 






ORDERING CODE 






TYPE TYPICAL fyax 





COMMERCIAL RANGES 
Vec= 5V +5%; Ta =0°C to + 70°C 


Plastic DIP N74LS364N 
Ceramic DIP N74LS364F 








TYPICAL SUPPLY CURRENT 
(Total) 






MILITARY RANGES 
Veco =5V + 10%; Ta = —55°C to + 125°C 


S54LS364F 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 





NOTE 
A 54/74LS unit load (LSul) is 204A '),4 and —0.4mA Ij. 


1V closer to Vcc, or to over 3.5V at mini- 
mum Vcc. This feaure makes these de- 
vices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V 
to 3.5V. The active LOW Output Enable 
(OE) controls all eight 3-state buffers inde- 


LOGIC SYMBOL 


Voc= Pin 20 
GND= Pin 10 


Signetics 


DESCRIPTION 54/74LS . 






1LSul 





pendent of the register operation. When 
OE is LOW, the data in the register ap- 
pears at the outputs. When OE is HIGH, 
the outputs are in the HIGH impedance 
“off”? state, which means they will neither 
drive nor toad the bus. 


LOGIC SYMBOL (IEEE/IEC) 


TTLIMOS 
mw pP V 
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LOGIC DIVISION OCTOBER 1984 


FLIP-FLOP 94/7 4LS364 








LOGIC DIAGRAM 


Voc = Pin 20 
GND=Pin 10 















OPERATING MODES ee INTERNAL REGISTER vaatltdy 
‘ : 1 | L 
Latch register and disable outputs h H 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
(Z) = HIGH impedance “off” state 

t = LOW-to-HIGH clock transition 





ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[iw Input ourent ———SSCSC~C~“~SC~“~S~SC ato Pmt mA 















low HIGH-level output current 
lot LOW-level output current 
Ta Operating free-air temperature 





LOGIC DIVISION OCTOBER 1984 


FLIP-FLOP 94/7 4LS364 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! oe 
Von HIGH-level output voltage Voc = MIN, Viy= MIN, Vip = MAX, lon = MAX 
| Com’! 












Voc = MIN, Vin = MIN, 
Vit = MAX 


Vix Input clamp voltage Voc= MIN, |= Ix 


min 
[as 
[26 
ae 
uae 
eae 
Ed 
loo penne otege stag | YOOTMAK Va=Max Vonagey | 
cs 
aa 
Es 








Vo. LOW-level output voltage 














Off-state output current, 7 a o 
loz. Low-level voltage applied eee ve vim ane ae 
Input current at maximum = = 
I input voltage Vor = DMs MierG0y 


lin  HIGH-level input current Voc = MAX, V| = 2.7V 
I, | LOW-level input current Voc = MAX, V,=0.4V 


Short-circuit output 2 
lcc Supply current (total) Voc = MAX, OE = 4.5V 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc =5V, Ta = 25°C. 

3. log is tested with Voyy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 





AC CHARACTERISTICS 1, = 25°C, Voo=5.0V 


PARAMETER TEST CONDITIONS 


tar Propagation delay 


NOTE 
Per industry convention, fax is the worst case value of the maximum device operating frequency with no constraints on t,, ts, pulse width or duty cycle. 





AC SETUP REQUIREMENTS 1, = 25°C, Vo¢=5.0V 


54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 






LOGIC DIVISION OCTOBER 1984 


FLIP-FLOP _ | | | 4/7436 








AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
AND CLOCK PULSE WIDTH DISABLE TIME FROM HIGH LEVEL 


Vu Vu 


ie 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL AND DATA SETUP AND HOLD TIMES 


DISABLE TIME FROM LOW LEVEL MY a) 


Vu 


Waveform 3 Waveform 4 


Vi = 1.5V for 54/74 and 54S/74S, Vay = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 





TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vec Vcc 


AMP (V 
20% (Vv) 


NEGATIVE 


PULSE pk 
GENERATOR UT. PULSE 


POSITIVE 
PULSE . 


aie | __CINPUT PULSE REQUIREMENTS 
Ry = Load resistor to Voc; see AC CHARACTERISTICS for value. ET Beer DEC 
Ci = Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep. Rate | Pulse Width | 'TLH 


CHARACTERISTICS for value. 
Ry=Termination resistance should be equal to Zoyy of Pulse 
Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
Ry = 1k@ for 54/74, 54S/74S, Ry = Sko for 54LS/74LS. 
ttLH trHL Values should be less than or equal to the table entries. . 





34 Signefics 


LOGIC DIVISION OCTOBER 1981 


BUFFERS/DRIVERS §4/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 




















"365A, 367A Hex Buffer/Driver (3-State) 
?366A, 368A Hex Inverter Buffer (3-State) 


a 
DELAY (Total) 

[7aa65A, 57H tne ——SSSdSSCSCS~wACSSCSCSCSC*” 

Fraaeea, 3688 [ome iT SSCSC*AC* 

[rausasea, 368 [ tone ——S«d SSCS mCC* 







N74365AN © N74LS365AN 
Plastic DIP N74366AN * N74LS366AN 


FUNCTION TABLE, ’365A, ’366A N74367AN ¢ N74LS367AN 


N74368AN ¢ N74LS368AN 
INPUTS OUTPUTS 









Ceramic DIP 





= N74365AF * N74LS365AF S54365AF S54LS365AF 
| OE, | OF | 1 | Y | Y | N74366AF ¢ N74LS366AF S54366AF S54LS366AF 
: ‘ A N74367AF * N74LS367AF $54367AF S54LS367AF 
H | H L 
X (2) (2) 
x | @ | @ S54366AW S54LS366AW 
$54367AW S54LS367AW 
FUNCTION TABLE, ’367A, ’368A Sesen pestoren 


N74368AF ¢ N74LS368AF S54368AF S54LS368AF 
S54365AW S54LS365AW 
INPUTS OUTPUTS 
POE le 


x=Iixr 
<iIrr 



















L =LOW voltage level 
H = HIGH voltage level Where a 54/74 unit load (ul) is understood to be 40yA Iy}y and — 1.0MA 1}, and a 54/74LS unit load (LSul) is 20uA I),4 and 
X =Don't care —0.4mA 

(Z) = HIGH impedance (off) state 


PIN CONFIGURATION 





LOGIC DIVISION OCTOBER 1984 





BUFFERS/DRIVERS — . 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 





LOGIC SYMBOL 


7.0 
Vour Voltage applied to output in HIGH output state eee cn Vv 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 °C 
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LOGIC DIVISION OCTOBER 1981 





BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 





RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage [| Mil_| 


Vin HIGH-level input voltage 


V LOW-level input voltage | Mil 


lik Input clamp current 


| HIGH-level output current 
Com’! 
Mil 
lot LOW-level output current 
Com’! 
Ta Operating free-air temperature 





TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 


Vec 


90% 


NEGATIVE 


PULSE oS 
GENERATOR eee PULSE 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 

R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C,=Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 


Ry=Termination resistance should be equal to ZoyT of Pulse 
Generators. 

D =Diodes are 1N916, 1N3064, or equivalent. 

Rx = 1k for 54/74, 54S/74S, Ry = 5k0 for 54LS/74LS. 

tTLH: tTHL Values should be Jess than or equal to the table entries. 


54S/74S 
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LOGIC DIVISION OCTOBER 1984 





BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 





DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


54/74365A, ’366A, 54/74LS365A, ’366A, 
PARAMETER "367A, ’368A "367A, ’368A 
o Vec= MIN, Vin= MIN, 
Von HiGH-level output voltage Vi. = MAX, loy= MAX Gani 
lot = MAX C ; 


Vo. ‘LOW-level output voltage 
lop =12mMA | 74LS 


ra | 
rea 
[na 
ia 
a 
4 
ae 
im 

















TEST CONDITIONS' 







Oo 





Off-state output current, Voc = MAX, Viy= MIN, Vip = MAX, 
02H HIGH-level voltage applied Vo=2.4V 


; Off-state output current, Voc = MAX, Vin = MIN, Vi, = MAX, 
02L LOW-level voltage applied Vo=0.4V 


7 
[_Metottmcimet | veer [zee — ppp pa 
(= b 


| inputs, V,;=0.5V 
Either OE input at 2.0V 


Does not apply to 
*LS365A or ’LS367A 


linputs V,=0.4V 
Pu = 
Both OE inputs at 0.4V | | fret [ef may 


Eva 
ac 
2a a 


_ et 
rE 
fee seal 


-130 | -30 
Ca 
[= ste carntay | veo |e [Dabo] p ba be 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV, Ta = 25°C. 

3. Igg is tested with Voyt= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure icc with Data inputs grounded and Output Enable inputs at 4.5V. 



































1 LOW-level input current 
















AC CHARACTERISTICS T,= 25°C, Voc =5.0V 


PARAMETER 


sis Propagation delay Waveform 1, 366A, ’368A 
PHL 
Nah Propagation delay Waveform 2, 365A, ’367A 
PHL 


Eo 
Tren Enable oH [Waveform ——SCSC=idSCSCti‘“~*d 
ed 
cd 
a 
aaa 
a 











| sa7a | SAL I7ALS 
C,=50pF, R,=4000 | C,=45pF, R,=6670 | UNIT 
15 














TEST CONDITIONS 





"365A, ’367A 
tpz_ Enable to LOW Waveform 4 
"366A, '368A 


"365A, 367A 
tpyz Disable from HIGH | Waveform 3, C, = 5pF 
"366A, ’368A 
tp_z Disable from LOW Waveform 4, C, = 5pF 
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LOGIC DIVISION OCTOBER 1981 


BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


im ir 


Waveform 1 Waveform 2. 


3-STATE ENABLE TIME TO HIGH LEVEL 3-STATE ENABLE TIME TO LOW LEVEL 


AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 


OE i Vu f Vn OE \ VM f a) 
=| je a6 mm 
oe ee ~1.5V Y,¥ X Vm =. 
0.5V 


Waveform 3 Waveform 4 
Vm = 1.3V for 54LS/74LS, Vm = 1.5V for all other TTL farhilies. 
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LOGIC DIVISION 


OCTOBER 1984 











-LATCHES/FLIP-FLOPS 


94/74LS373, 54/74LS374, $373, S374 





e 8-bit transparent latch — 
"373 

8-bit positive, edge- 
triggered register — °374 
3-State output buffers 
Common 3-State Output 
Enable 

Independent register and 
3-State buffer operation 


DESCRIPTION 


The ’373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by Latch Enable (E) 
and Output Enabie (OE) control gates. 


The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans- 
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran- 
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 


PIN CONFIGURATION 


373 Octal Transparent Latch With 3-State Outputs 
374 Octal D Flip-Flop With 3-State Outputs 






748373 





TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 






NOTE 


DESCRIPTION sai7as_—| Ss SAITALS 









10Sul 30LSul 





Where a 54/745 unit load (Sul) is 50nA ly}4 and — 2.0mA lj,, and a 54/74LS unit load (LSul) is 202A 1,4 and — 0.4mA Ij. 


ORDERING CODE 







N74LS373F ¢ 


Ceramic DIP 


are in the HIGH impedance “off” state, 
which means they will neither drive nor 
load the bus. 


The ’374 is an 8-bit, edgé-triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 


LOGIC SYMBOL 


Voc = Pin 20 
GNO=Pin 10 


Voc = Pin 20 
GND «Pin 10 


COMMERCIAL RANGES MILITARY RANGES 
Voc = 5V £5%; Ta =0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
piastie N74LS373N ¢ N74S373N 
N74LS374N © N74S374N 
N74S373F 
N74LS374F ¢ N74S374F 









$54S8373F 
$54S374F 


$54LS373F ° 
$54LS374F e 





The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. The clock buffer has 
about 400mvV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera- 
tion. 


LOGIC SYMBOL (IEEE/IEC) 





LOGIC DIVISION OCTOBER 198 





LATCHES/FLIP-FLOPS 54/741$373, 54/741S374, $373, $374 





The 3-State output buffers are designed to all eight 3-State buffers independent of the HiGH impedance “off” state, which 
drive heavily loaded 3-State buses, MOS the register operation. When OE is LOW, means they will neither drive nor load the 
memories, or MOS microprocessors. The the datain the register appears at the out- _bus. 

active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 


LOGIC DIAGRAM, ’373 


Voc = Pin 20 
GND=Pin 10 


Voc = Pin 20 
GND = Pin 10 


INPUTS OUTPUTS 
o- “7 


L 
H 
L 
H 
(2) 
(2) 





MODE SELECT—FUNCTION TABLE, ’374 


| OUTPUTS 
OPERATING MODES 
Load and read register 






Load register and disable outputs 


H = HIGH voltage level = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 

HIGH-to-LOW OE transition (Z)= HIGH impedance “off” state 
L = LOW voltage level { =LOW-to-HIGH clock transition 
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LOGIC DIVISION ; OCTOBER 1984 


LATCHES/FLIP-FLOPS 94/74LS373, 54/74LS374, $373, $374 








ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


7.0 
1 










— 0.5 to - 0.5 to - 0.5 to ~ 0.5 to 
- 30 to — 30 to — 30 to - 30 to aim 
+ +5 +1 +5 
‘ —0.5 to — 0.5 to - 0.5 to - 0.5 to 
Vout Voltage applied to output in HIGH output state. aac 
°C 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 OS 





RECOMMENDED OPERATING CONDITIONS 


Voc Supply voltage 


Vv; HIGH-level input voltage 


H 
Vit LOW-level input voltage [Mil 
| 


Input clamp current 


iK 
lou HIGH-level output current 
lou 


LOW-level output current 





NOTE 
ViL= +0.7V MAX for 54S at Ta = + 125°C only. 
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LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, $373, $374 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS’ 54/74LS373, 374 54174S373, 374 
ye? | Max | 

Voc= MIN, Viy=MIN, Vi,=MAX, |_Mil_| 

V HIGH-level output voltage cc 7 "1H VIL , 

lon = MAX Com’! 


tle 
roa 















ele 
< 
G 
wD 


— l 
3] | 2 “ 
8 io 
Cc 
= Sl PB TBS 


3. 


_ 


eras 

| 0.25 | 0.4 

Vo.  LOW-level output voltage | 0.35 | 05 | 

cK niche output current, Voc = MAX, 
-level voltage applied Vin = MIN 


| Min | 
| 24 | 
| 24 | 
foal 
ae 
esl 
e 
ped 
Off-state output current, | Wjenwae | _tonpet _t__ 
02L LOW-level voltage applied Vin = MIN | Vo=0sv. OTC 
= 
Es 
eel 
= 
bel 
a 
ia 










| 0.25 | 

a 

ee a 
Pear! 
en 
seem 
| | Ot 
feel 
| | 20 | 
esi ene 
ee 
2a 
Bad 


— 130 


lin HIGH-level input current Voc = MAX, V,|=2.7V 


: V,=0.4V 
Vit LOW-level input current Voc = MAX 
V,;=0.5V 
Short-circuit output 


locz OE=4.5V  ’LS373 
loc. OE=0V '$373 


locz OEF=4.5V ’LS374 


All inputs 
CCL grounded 
CP, OE=4.0V , 
CCZ D inputs = GND 


| 40 | 
ee 
ee ee 


NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical vaiues are at Veg = 5V, Ta = 25°C. 

3. log is tested with Vout = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one sec- 
ond. @ 

4. VoL= + 0.45V MAX for 54S at Ta = + 125°C only. 


AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS UNIT 
MHz 


Latent outa 
baa outst 
in Gleekto output 







Supply current (total) Voc = MAX 


lec 





oak 
f 
o 


S374 


— =a —_— 
wo oO oO 
= nN a 


= 
© 
oO 


$374 





tpz_ Enable time to LOW level Waveform 3, oo 
tpHz ae ee Waveform 2, C, = 5pF 
(a3 rues time from LOW Waveform 3, C, = 5pF 


NOTE 
Per industry convention, fax is the worst case value of the maximum device operating frequency with no constraints on ty, ts, pulse width or duty cycle. 
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LOGIC DIVISION 


LATCHES/FLIP-FLOPS 


AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 


WW’ 


7 aie tyy(L) —>| 
= * 
° ee 


Waveform 1 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


Waveform 3 
DATA SETUP AND HOLD TIMES 


Waveform 5 


OCTOBER 1984 


9$4/74LS373, 54/74LS374, $373, $374 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


Waveform 2 
PROPAGATION DELAY DATA 
TO Q OUTPUTS 


Vu Vu 


Prag 


Vm 


Waveform 4 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


Waveform 6 


DATA SETUP AND HOLD TIMES 


Waveform 7 





VM= Mai 154/74 and 54S/74S, Vig = 1.3V for 54LS/74LS. 
The shaded areas indicate n the input is permitted to change for predictable output Performan ce. 
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LOGIC DIVISION OCTOBER 1984 


LATCHES/FLIP-FLOPS 94/74LS373, 54/74LS374, $373, $374 








AC SETUP REQUIREMENTS T, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS Twin | 

ty(H) ’ ; 15 
Latch Enable pulse width Waveform 1, ’373 

ty(L) 15 


t; Setup time, Data to Latch Enable Waveform 5, ’373 | 5 [| 
th Hold time, Data to Latch Enable Waveform 5,’373. | 20 | | 10 | 














ty(H) ‘ ; 15 
tyy(L) Clock pulse width Waveform 6, ’374 


ts Setup time, Data to Clock Waveform 7, ’374 
th Hold time, Data to Clock Waveform 7, ’374 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vcc 
AMP (V) 
90% 


PULSE ee 
GENERATOR pes 


AMP (V) 
POSITIVE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed ‘Ciosed 


DEFINITIONS 


R,_ = Load resistor to Voc: see AC CHARACTERISTICS for value. FAMILY 
Ci = Load, capacitance includes jig and probe capacitance; see AC | Amplitude | Rep. Rate | Pulse Width | 
CHARACTERISTICS for value. 
Ry=Termination resistance should be equal to Zgyy of Pulse 
Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 


Ry = 1k0 for 54/74, 54S/74S, Ry = 5kQ for 54LS/74LS. 548/748 | 30v | iMHz 
tTLH: tTHL Values should be less than or equal to the table entries. : 
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LOGIC DIVISION OCTOBER 1984 
FLIP-FLOP 54/74LS377 
Octal D Flip-Flop With Clock Enable 


eas Seat Gh TYPICAL surety CURRENT 













e ideal for addressable 
register applications 

e Clock Enable for address 
and data synchronization 


applications 
e Eight edge-triggered D 
flip-flops 
¢ Buffered common clock ORDERING CODE 
e Slim 20-pin plastic and | PACKAGES | COMMERCIAL RANGES MILITARY RANGES 
Voc =5V £5%;Ta=0°C to +70°C | Vog=5V + 10%; Ta = — 55°C to + 125°C 


ceramic DIP packages 


Plastic DIP N74LS377N 
¢ See ’273 for Master Reset |————— Se SS4LS377F 
eramic DIP | N7ALS377F 
version 


e See ’373 for transparent 
latch version 

e See ’374 for 3-state 
version 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION | PINS DESCRIPTION 54/74LS 
The ’377 has eight edge-triggered, D-type 
ey a Outputs 10LSul 


flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) NOTE 

input loads all flip-flops simultaneously, A 54/74LS unit load (LSul) is 20pA 1),4 and —0.4mA Ij, . 
when the Clock Enable (CE) is LOW. 





The register is fully edge triggered. The 

state of each D input, one setup time __ 

before the LOW-to-HIGH clock transition, flop’s Q output. The CE input must be LOW-to-HIGH clock transition for predict- 
is transferred to the corresponding flip- stable only one setup time prior to the able operation. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Voc = Pin 20 
GND=Pin 10 
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LOGIC DIVISION OCTOBER 1984 


FLIP-FLOP 94/7 4LS377 








LOGIC DIAGRAM 


Voc = Pin 20 
GND=Pin 10 
() =Pin Numbers 





MODE SELECT—FUNCTION TABLE 


INPUTS OUTPUTS 
OPERATING MODE 


oe] @ [5 

torr tT tT dT 

Ptoesor i Pt 
t h x 


Hold (do nothing) - cee 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 












| H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW- 
| UH to-HIGH clock transition. 
L = LOW voltage level steady state. 
| = LOW voltage level one setup time prior to the LOW- 
to-HIGH clock transition. 
X = Don’t care. 
1 = LOW-to-HIGH clock transition. 
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FLIP-FLOP 94/74LS377 








RECOMMENDED OPERATING CONDITIONS 







54/74LS . 





lon HIGH-level output current 


lot LOW-level output current pM 
Ta Operating free-air temperature | Mil 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


- §4I74LS377 
PARAMETER TEST CONDITIONS’ UNIT 


Vec= MIN, Vin = MIN, Vi= MAX, 
lon= MAX 






Von HIGH-level output voltage 


Vec= MIN, Vin = MIN, 


Vo. LOW-level output voltage Vi = MAX 


Vix input clamp voltage Voc= MIN, |) = Ix 


hy HIGH-level input current Voc = MAX, V, = 2.7V 
Nie LOW-level input current Voc = MAX, V, = 0.4V 


Short-circuit output 
| Outputs HIGH 
loc Supply current4 (total) Vec= MAX 
loc. Outputs LOW 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vo¢g = SV, Ta = 25°C. 

3. log is tested with Voyy = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. With all outputs open and ground applied to all Data and Enable inputs, ioc is measured after a momentary ground, then 4.5V is applied to clock. 


Input current at maximum Ver= MAX. V.=7.0V 
I input voltage co™ BN 





AC CHARACTERISTICS T, = 25°C, Vog=5.0V 


; 54LS/74LS 
PARAMETER TEST CONDITIONS C, = 15pF, R, = 2kQ 


t Propagation dela 
Peo pag Y Waveform 1 
tpy_ Clock to output 
NOTE 
Per industry convention, fy, x is the worst case value of the maximum device operating frequency with no constraints on t,, tf, pulse width or duty cycle. 
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FLIP-FLOP 94/74LS377 





AC SETUP REQUIREMENTS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


(wil) Glock pulse with COW | ——~SCWavetorma ——SCSC*idSCiaP 











AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS DATA AND CLOCK ENABLE 
AND CLOCK PULSE WIDTH SETUP AND HOLD TIMES 


AQ 2 AA 


= 


i 


Waveform 1 : Waveform 2 


Vm = 1.5V for 54/74 and 54/74S; Vxyq = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictabie output performance. 





TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Vcc 
y NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


INPUT PULSE REQUIREMENTS 
DEFINITIONS ee See 


R= Load resistor to Voc; see AC CHARACTERISTICS for value. 
C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 


Amplitude | Rep. Rate | Pulse Width THE 
TICS for value. 
Ry = Termination resistance should be equal to Zgyy of Pulse Generators. S4LS/74LS 


D = Diodes are 1N916, 1N3064, or equivalent. 54S/74S 
tTLH» tTHL Values should be less than or equal to the table entries. 
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LOGIC DIVISION 


OCTOBER 1981 











FLIP-FLOP 


94/74S534 











e 8-bit positive, edge- 
triggered register 

e Inverting outputs 

3-State output buffers 

Common 3-State Output 

Enable 

independent register and 

3-State buffer operation 


DESCRIPTION 


The ’534 is an 8-bit, edge-triggered register 
coupled to eight 3-State inverting output 
buffers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 


The register is fully edge triggered. The 
state of each D input, one setup time be- 
fore the LOW-to-HIGH clock transition, is 
transferred tothe corresponding flip-flop’s 
Q output. The clock buffer has about 
400mvV of hysteresis buiit in to neip mini- 
mize problems that signal and ground 
noise can cause on the clocking opera- 
tion. 


The 3-State inverting output buffers are 
designed to drive heavily loaded 3-State 
buses, MOS memories, or MOS micropro- 
cessors. The active LOW Output Enable 
(OE) controls all eight 3-State buffers inde- 


PIN CONFIGURATION 


50 






Octal D Flip-Flop With 3-State Outputs 
TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
a ou 





ORDERING CODE 


| packacts | COMMERCIAL RANGES MILITARY RANGES 


Veco =5V +5%3T, =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 


Ceramic DIP N74S534F $54S534F 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 54/74S 
ee 






Where a 54/745 unit load (Sul) is 504A |y,4 and — 2.0mA lj. 


pendent of the register operation. When 
OE is LOW, the data in the register ap- 
pears at the outputs. When OE is HIGH, 


LOGIC SYMBOL 


Voc = Pin 20 
GND =Pin 10 





Signeftics 


the outputs are in the HIGH impedance 
“off” state, which means they will neither 
drive nor load the bus. 


LOGIC SYMBOL (IEEE/IEC) 





LOGIC DIVISION if OCTOBER 1984 


FLIP-FLOP 54/74S534 








LOGIC DIAGRAM 


Voc = Pin 20 
GND = Pin 10 





MODE SELECT—FUNCTION TABLE 


OPERATING MODES ee INTERNAL REGISTER Serre 
| oe | ce | lO 


Load register and disable outputs Leo eh oe 5 : 





H = HIGH voltage level | = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition (Z)= HIGH impedance “‘off’’ state 
L = LOW voltage level 1 = LOW-to-HIGH clock transition 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[Si anaETERSSC~*~“‘“RSC*C‘ia SSCS SCC 








Vout Voltage applied to output in HIGH output state. —0.5 to + Veco 
T Operating free-air temperature range — 55 to +125 


RECOMMENDED OPERATING CONDITIONS 





PARAMETER 


lou HIGH-level output current 
lo LOW-level output current 
Ta Operating free-air temperature 


NOTE 
ViL= +0.7V MAX for 54S at Ta = + 125°C only. 
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FLIP-FLOP 94/74S534 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER . TEST CONDITIONS‘ 
Von HIGH-level output voltage Voc = MIN, Vin= MIN, Vii = MAX, lon = MAX 


Voc= MIN, Vip= MIN, 
Vip = MAX 


Vix Input clamp voltage Voec=MIN, =I. 
Off-state output current, i dc 3 Vo=2.7V 
lozH HIGH-level voltage applied Veg = MA Vin MIN Vo=24V 
Off-state output current, yaa = Vo=0.4V 
loz. LOW-level voltage applied Neos Mes Mig ANN V9 =0.5V 
Input current at maximum fae aa V,\= 7.0V 
| input voltage co™ V,=5.5V 


ly HIGH-level input current Voc = MAX, V,= 2.7V 


I, _LOW-level input t Veo = MAX, ieee, 
-evel input curren = 
i e ee V,=0.5V 


Short-circuit output 


Cc 
= 


© 


© 

fe} 

3 

: “— 

_ a 
tb 


Vo. LOW-level output voltage 





= 
N 


PIS 
2/515 


Oo 
3] /3 
pi rls 


/ _ = - 
los current? Voc= MAX 40 100 mA 
All inputs grounded 140 mA 


131 180 mA 





Ico Supply Current (total) Voc = MAX ' CP, OE =4.0V 
ocz D inputs = GND 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voco = SV, Ta = 25°C. 

3. Iog is tested with VoyT = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Vo_= +0.45V MAX for 54S at Ta = + 125°C only. 


AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


PARAMETER 


tp_y Propagation delay 
tpy_. Clock to output Wavelonin? 











TEST CONDITIONS 











tpyz Disable time from HIGH level Waveform 1, C, = 5pF 


tp_z Disable time from LOW level Waveform 2, C, = 5pF 


AC SETUP REQUIREMENTS 1T, = 25°C, Voc = 5.0V 


PARAMETER TEST CONDITIONS 
tw) Glock pulse width Waveform 3 
tw(L) 


NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on t,, ty, pulse width or duty cycle. 
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LOGIC DIVISION OCTOBER 1984 


FLIP-FLOP 94/74S534 








AC WAVEFORMS 


3-STATE ENABLE TIME TO HIGH LEVEL 3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 


Vu Vu OE Vm VM 


is on 'pzi a + tpiz 
0.5V 


Waveform 1 Waveform 2 


CLOCK TO OUTPUT DELAYS DATA SETUP AND HOLD TIMES 


fe 


Waveform 3 Waveform 4 


Vm = 1.5V for 54/74 and 54S/74S, Vjy = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 





TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vec 
AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed ‘Closed 


DEFINITIONS 

R,_ = Load resistor to Voc: see AC CHARACTERISTICS for value. FAMILY 

C, = Load, capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 
Generators. 

Ry = 1k0 for 54/74, 54S8/74S, Ry = 5k for 54LS/74LS. | sasi7as | = 30v. {= 1MHz =| 500ns | | 2.8ns | 

tTLH: tTHL Values should be less than or equal to the table entries. : 


Vm = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 
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LOGIC DIVISION 


OCTOBER 1984 





TRANSCEIVER 


: 54/74LS640, 74LS640-4 





e Octal bidirectional bus 
interface 

inverting 3-State buffer 
outputs 

PNP inputs for reduced 
loading 

Hysteresis on all inputs 
48mA sink capability 
(’LS640-1) 


DESCRIPTION 


The ’LS640 is an octal transceiver featur- 
ing inverting 3-State bus compatible out- 
puts in both send and receive directions. 
The outputs are all capable of sinking 
24mA and sourcing up to 15mA, producing 
very good capacitive drive characteristics. 
In addition, the 74LS640-1 features a 48mA 
sink current capability. The device fea- 
tures a Chip Enable (CE) input for easy 
cascading and a Send/Receive (S/R) input 
for direction coniroi. Aii inputs have 
hysteresis built in to minimize ac noise 
effects. 


PIN CONFIGURATION 





54 


inverting Octal Bus Transceiver (3-State) 


TYPICAL PROPAGATION 


ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

Vec = 5V + 5%; Ta= 0°C to + 70°C Vec =5V +10%; Ta= — 55°C to + 125°C 

Plastic DIP Neen 







TYPICAL SUPPLY CURRENT | 
(Total) 











N74LS640-1N 


Ceramic DIP N74LS640F 
N74LS640-1F 


S54LS640F 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


54/74LS & -1 
1LSul 


DESCRIPTION 
NOTE 


A 54/74LS unit load (LSul) is 20nA Ij,4 and — 0.4mA Ij,. 


30LSul 





FUNCTION TABLE 


INPUTS INPUTS/IOUTPUTS 
INPUTS 
B=A 
(2) 


L L A=B 
L H 
H xX 


INPUTS 
(Z) 

H = HIGH voltage level 

L = LOW voltage level 

X =Don’t care 

(Z) = HIGH impedance “off” state 








LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 





LOGIC DIVISION OCTOBER 19814 


TRANSCEIVER 54/74LS640, 74LS640-4 








ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


7.0 






[asd [unt 
a 
[iw Inputeurrent’ ———SSCSCSC~—~“—~“‘*~*~“‘~*~‘i ato | td 
°C 






Vour Voltage applied to output in HIGH output state -0.5 to + Voc -—0.5 to +Veco 
Ta Operating free-air temperature range — 55 to + 125 0 to 70 


NOTE 
Vin limited to 5.5V on A and B inputs only. 


RECOMMENDED OPERATING CONDITIONS 






| 7aistony | | | Tm 
| | ee 
Ta Operating free-air temperature Gomi PO pe ro | 








TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 


Vec 
O 


AMP (V) 
90% 


NEGATIVE 


PULSE PULSE 


GENERATOR 


AMP (V) 
POSITIVE 


10% 


Closed 
Open 
Closed 
Closed 


ae [CINPUT PULSE REQUIREMENTS = 
Ry, = Load resistor to Voc; see AC CHARACTERISTICS for value. INEUT EULSE REQUIREMENTS 


Cy =Load capacitance includes jig and probe capacitance; see AC Pulse Width | triw | tTHL 
CHARACTERISTICS for value. 
Ry =Termination resistance should be equal to Zoyy of pulse 


generators. 
D =Diodes are 1N916, 1N3064, or equivalent. S4LS/74LS | sov | iMHz | 


Ry = 1kQ for 54/74, 548/748, Ry = 5kQ for 54LS/74LS. 


tTLH: trHL Values should be less than or equal to the tabie entries. 





LOGIC DIVISION . OCTOBER 1984 


TRANSCEIVER | 94/74LS640, 74LS640-4 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 


i 54/74LS640 
PARAMETER TEST CONDITIONS' Min | 
ne et 1 
Hysteresis (V7, -Ty_) Voc= MIN, A or B input 
0 


Von HIGH-level output voltage 


Vo. LOW-level output voltage 


Vix Input clamp voltage Voco= MIN, I= Ix il 
Off-state output current, 

'ozH_HIGH-level voltage applied | “co= MAX: CE INP Se OW Nome La 
Off-state output current, 

loz. Low-level voltage applied Voc= MAX, CE input = 2.0V, Vo=0.4V Ld 

Input current at maximum V.= MAX A or B input less] 

| _ input voltage ie erm S/RorCEinput | 


ly  HIGH-level input current woo MAX, V,;=2.7V 
I, LOW-level input current Voc = MAX, V, = 0.4V 


Short-circuit output 
locu Outputs HIGH 
loc Supply current? (total) Voc = MAX loc. Outputs LOW 
locz Outputs OFF 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Igg is tested with Voyt = + 0.5V and Voc = Voc MAX +.0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4, Measure Ico with outputs open. 





< 
TG 
cS) 
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LOGIC DIVISION OCTOBER 1984 


TRANSCEIVER 54/74LS640, 74LS640-4 








AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


VIN Vu Vm 


Lin Lr 
Vout Vm Vu 


Waveform 1 Waveform 2 


Vu = 1.3V for 54LS/74LS, Vm = 1.5V for all other TTL families. 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Vu Vu 


ae pny 
AORB \ Vu er. =1.5V 
0.5V 


Waveform 3 





AC CHARACTERISTICS T, = 25°C, Voc =5.0V 













PARAMETER TEST CONDITIONS 


| | Min 
imu Propagation delay eee ee 
an | Waveforms fe 
ten EEeminputeto ouput | Wave f 
ten GEeminputos ouput | Waretorm2 | 
Ps 
Reel 
a 
waa 
bese ee 








tezu Ge ah inputs te B output 
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LOGIC DIVISION 


OCTOBER 1984 





TRANSCEIVERS 


94/74LS644, LS642, 74LS641-1, LS642-4 








e Octal bidirectional bus 
interface 
e Open Collector Outputs 
— ’LS641, non-inverting 
— *LS642, inverting 
e PNP inputs for reduced 
loading 
e Hysteresis on all inputs 
e 48mA sink capability 
(’LS641-1, LS642-1) 


FUNCTION TABLE, ’LS641 


re [sm | | 8 





L L A=B INPUTS 
H INPUTS B=A 
X (2) (2) 


FUNCTION TABLE, ’LS642 


re [sm as, | 8 


L | oL A=B INPUTS 
L | H | INPUTS 
H | xX (2) 


H = HIGH voltage level 

L =LOW voltage level 

X = Don’t care 

(Z) = HIGH impedance “off” state 





PIN CONFIGURATION 





Octal Bus Transceiver (Open Collector) 


TYPE TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT 
DELAY (A to B) (Total) 















ORDERING CODE 


COMMERCIAL RANGES MILITARY RANGES 

Veco =5V £5%; Ta=0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
N74LS641N 
. N74LS641-1N 
Plastic DIP N74LS642N 
N74LS642-1N 

N74LS641F 

Ceramic DIP 


N74LS641-1F 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


N74LS642F 
| PINS DESCRIPTION BAITALS & -1 



















S54LS641F 
S54LS642F 














N74LS642-1F 


NOTE 
A 54/74LS unit load (LSul) is 20zA I),4 and — 0.4mA Ij. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 





LOGIC DIVISION OCTOBER 1981 


TRANSCEIVERS 94/74LS641, LS642, 74LS6441-41, LS642-4 








ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


Vin input voltage —0.5 to +7.0 -—0.5 to + 7.0 
lin 
A 















Vout Voltage applied to output in HIGH output state -0.5 to + Voc -—0.5 to + Voc 
T Operating free-air temperature range — 55 to + 125 0 to 70. 


NOTE 
Vin limited to 5.5V on A and B inputs only. 


V 
V 
mA 
V 
°C 


RECOMMENDED OPERATING CONDITIONS 


Supply voitage 


Vin HIGH-level input voltage 


Vit LOW-level input voltage pM 


lik Input clamp current 
Von HIGH-level output voltage 





TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 


AMP (V) 
90% 
Voc 
NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 


INPUT PULSE REQUIREMENTS — 
FAMILY 


R,_ = Load resistor to Voc; see. AC CHARACTERISTICS for value. 5AI7S 
C,_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 54LS/74LS 


Ry = Termination resistance should be equal to Zoy7 of Pulse Generators. 54S/74S 
tTLH: trHL Values should be less than or equal to the table entries. 


DEFINITIONS 
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LOGIC DIVISION | OCTOBER 1984 


TRANSCEIVERS 94/74LS641, LS642, 74LS641-1, LS642-4 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 


54/74LS641 | - 74LS641-1 
PARAMETER TEST CONDITIONS! 54/74LS642 74LS642-2 
0.1 
AV; Hysteresis (V7, -Ty_) Voc= MIN, A or B input 0.4 | 
i Vec= MIN, Vin = MIN, Vii= MAX, 
lox HIGH-level output current Von = 5.5V 
lot =12mA ie 


lo.=24mA | 74LS 


[laa 
= 


Vo. LOW-level output voltage 


-1.5 


IK 
Eo i 
input voltage cc S/R or CE input 

tear Oulart [1 
lcc Supply current? (total) Voc = MAX | ec. OutputsLow | | 
ccs Outputs oFF [| 


NOTES AC WAVEFORMS 


1. For conditions shown as MIN or MAX, use the 
appropriate value specified under recommended 
operating conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

2. All typical values are at Vo¢ =5V, Ta = 25°C 

3. Measure Ico with outputs open. 





< 
TG 
& 


~J 


VIN Vm VM Vin Vm Vm 


Lea ee on oe 
Vout Vu Vm Vout Vm Vm 


Vu = 1.3V for 54LS/74LS, Vy = 1.5V for all other TTL families. 
Waveform 1 Waveform 2 





AC CHARACTERISTICS T, = 25°C, Vog=5.0V 


PARAMETER TEST CONDITIONS 


tpty Propagation delay Waveform 2, ’LS641 
tpy_. A input to B output Waveform 1, ’LS642 
tp_y Propagation delay Waveform 2, ’LS641 
tpy_ B input to A output Waveform 1, ’LS642 


tp_y Propagation delay 
CE, S/R inputs to A output Waveform 1 
CE input to B output Waveform 1 
S/R input to B output Waveform 2 


Propagation delay 

CE, S/R inputs to A output Waveform 2 
CE input to B output Waveform 2 
S/R input to B output Waveform 1 
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LOGIC DIVISION OCTOBER 1984 
TRANSCEIVER 54/74LS645, 74LS645-4 
Octal Bus Transceiver (3-State) 
e Octal bidirectional bus evBE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
interface DELAY (Total) 
e 3-State buffer outputs 
e PNP inputs for reduced 
loading ORDERING CODE 
e Hysteresis on all inputs COMMERCIAL RANGES MILITARY RANGES 
e 48mA sink capability Voc = 5V £5%; Ta =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
—_ ve 


The ’LS645 is an octal transceiver featur- 
ing non-inverting 3-State bus compatible 
outputs in both send and receive direc- 
tions. The outputs are all capable of sink- 
ing 24mA and sourcing up to 15mA, pro- 
ducing very good capacitive drive charac- 
teristics. In addition, the 74LS645-1 fea- 
tures a 48mA sink current capability. The 
device features a Chip Enable (CE) input 
for easy cascading and a Send/Receive 
(S/R) input for direction control. All inputs 
have hysteresis built in to minimize ac 
noise effects. 


PIN CONFIGURATION 










INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| PINS DESCRIPTION BAITALS & -1 


NOTE 
A 54/74LS unit load (LSul) is 20zA Iy,4 and — 0.4mA Ij,. 







FUNCTION TABLE 


else | a | 8 
L 
L 


L A=B INPUTS 
H 
H X 


INPUTS B=A 
H = HIGH voltage level 


(2) (2) 
L =LOW voltage level 
X = Don’t care 
(Z) = HIGH impedance “off” state 







LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIVISION 


TRANSCEIVER 








OCTOBER 1984 


54/74LS645, 74LS645-1 


ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 









T Operating free-air temperature range 





NOTE 
Vin limited to 5.6V on A and B inputs only. 


RECOMMENDED OPERATING CONDITIONS 


v 
A 





74LS & -1 
v 


~ 55 to +125 0 to 70 


PARAMETER 


Vin HIGH-level input voltage 


Vit LOW-level input voltage 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee Vec 





PULSE 
GENERATOR 






Closed 
Open 
Closed 
Closed 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 

C,.=lLoad capacitance includes -jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

Rr= Termination resistance should be equal to Zoyy of Pulse 
Generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Ry = 1k for 54/74, 548/748, Ry = 5kf for 54LS/74LS. 

tTLH: trH_ Values should be less than or equal to the table entries. 











AMP 
90% ” 


NEGATIVE 
PULSE 


ov 
tTHL(t#) 










tTLH(te) 


AMP (V) 


POSITIVE 
PULSE 


10% 


INPUT PULSE REQUIREMENTS 
Pep. Rae [ Pune wth 











FAMILY 


tae 
[sam [av 
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LOGIC DIVISION OCTOBER 1984 


TRANSCEIVER 94/74LS645, 74LS645-1 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 


SarTaLS64s 
PARAMETER TEST CONDITIONS’ 4L8646-1 


UNIT 
| Typ? | Max | 
Vec= MIN, lou = MAX 
Von HIGH-level output voltage Vin = MIN, 
















Vo. LOW-level output voitage 


lop =24mA | 74LS 
Vix Input clamp voitage Vec= MIN, 1)= Ix 


Min 

| 0.4 | 

20 | 

fone 

Ls 

a 

aa 

= fe 
iw See, [ vawk veseen nen | 
see 

Pe 

ena 

ra 

aa 

acl 

ed 





Off-state output current, = = x = 
lozt LOW-level voltage applied Voc = MAX, CE input= 2.0V, Vo =0.4V 
, Input current at maximum | _ say V;=5.5V | A or B input 
| input voltage a ee V,=7.0V | S/RorCEinput 


li HIGH-level input current Voc = MAX, V, = 2.7V 
li.  LOW-level input current Vec = MAX, V,= 0.4V 


: Voc = MAX 


locH Outputs HIGH 


Voc= MAX loot Outputs LOW 
Icoz Outputs OFF 
NOTES 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Voc = SV, Ta = 25°C. 

. log is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

. Measure loc with outputs open. 


Short-circuit output 
OS current? 







loc Supply current‘ (total) 





@QnN = 


a» 
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LOGIC DIVISION OCTOBER 1984 


TRANSCEIVER 94/74LS645, 74LS645-41 








AC CHARACTERISTICS 1, = 25°C, Vo¢=5.0V ‘ 





54/74LS & -1 
PARAMETER TEST CONDITIONS C, = 45pF, R, = 6670 UNIT 


| Min | Mx 
Sc 
fe pares [wee 
fm oases [wee | fn 
im ance [ween | 
fm essen [wee | | = 
fm Bona | ween | | = | 
fm BAT | ewmscne [| [= 
fm PRE | mewmscne | | | 
FO 
fe BHT | ewmscce | | =f 















AC WAVEFORMS 





WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


VIN Vu Vu 


i) 
| t ies 
a a a be ee 





Vu =1.5V 


Waveform 1 Waveform 2 


Vm = 1.3V for 54LS/74LS, Vy = 1.5V for all other TTL families. 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Vu vu 


ee joey 
AORB \ Vu ea =1.5V 
0.5V 


Waveform 3 
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LOGIC DIVISION OCTOBER 1984 
BUS TRANSCEIVERS 8T26A, 28 
3-State Quad Bus Transceiver 
e High speed Schottky 


quad transceivers 
e 48mA LOW:‘state drive 
200A bus loading 
e Ideal for: 
Half-duplex data 
transmission 
Memory interface 
buffers 
Data routing in bus 
oriented systems 
High current drivers 
MOS/CMOS-to-TTL 
interface 


DESCRIPTION 


The 8T26A/28 consists of four pairs of 
3-state logic elements configured as quad 
bus drivers/receivers, along with separate 
buffered receiver enable and driver enable 
lines. This single IC quad transceiver de- 
sign distinguishes the 8T26A/28 from con- 
ventional multi-lC implementations. in 
addition, the 8T26/28’s ultra high speed 
while driving heavy bus capacitance 
(300pF) makes these devices particularly 


PIN CONFIGURATION 





N8T28 


ORDERING CODE 









Ceramic DIP 





TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 






COMMERCIAL RANGES 
Voc =5V + 5%; Ta =0°C to + 70°C 


N8T26AF e N8T28F S8T26AF ° S8T28F 






MILITARY RANGES 
Voc =5V + 10%; Ta = - 55°C to + 125°C 









INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


[dour | Outed 


D/E, R/E 


NOTE 
A 54/748 unit load (Sul) is 50zA yyy and ~ 2.0MA ly. 


suitable for memory systems and bidirec- 


tional data buses. 


Both the driver and receiver gates have 
3-State outputs and low-current PNP in- 


LOGIC SYMBOL 


Voc =Pin 16 
GND =Pin 8 








puts. 3-State outputs provide the high 
switching speeds of totem-pole TTL cir- 
cuits while offering the bus capability of 
open collector gates. PNP inputs reduce 
input loading to 200zA maximum. 


LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIVISION OCTOBER 1984 


BUS TRANSCEIVERS 8126A, 28 








ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[ig inpateurent motes aes ok 
lor 
A 


















Flo Gontinuous——SSC~—“—~*~*s*s*—*—s—‘—ssSssSC“‘(;]! CTO C*' 
Vout Voltage applied to output in HIGH output state —0.5 to + Vee -0.5 to + Voc 


T Operating free-air temperature range 


— 55 to +125 0 to 70 





RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply Voltage 


Vin HIGH-level input voltage 
Vit LOW-level input voltage 
lik Input clamp current 


lon HIGH-level output current 


lot LOW-level output current 


Ta Operating free-air temperature 
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LOGIC DIVISION OCTOBER 1984 


BUS TRANSCEIVERS 8T26A, 28 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 


PARAMETER | TEST CONDITIONS! 


Input HIGH voltage Guaranteed input HIGH threshold voltage 
Input LOW voltage Guaranteed input LOW threshold voltage 


V 
V 


Input clamp diode voltage Vec= MIN, Ix = — 18mMA 


Vin 
IL 
IK 
Vep Input breakdown voitage Voc = MAX, I; = 10mMA 
HIGH-level output voltage _ lon= — 10mA 
Vou river outputs Yoo = MIN lon= — 2mA 
OH 
Vor 
L 


V HIGH-level output voltage, Vec= MIN, loy = — 100nA 
Receiver outputs Voc = 5.0V, loy= — 100uA 


LOW-level output voltage ee lo. = 48mA 
Driver outputs oe In, = 32 
LOW-level output voltage 2 lol = 20mMA 
Vo Receiver outputs Veo MN lo, = 12mA 
Off-state output current, . oo 
lozH  HIGH-level voltage applied Vec= MAN VoreA¥ 
Off-state output current, - _ 
loz. LOW-level voltage applied Voc MAX, Vo=0.6V 
] HIGH-level input current Voc = MAX, V = 4.5V ff 25 tt A 
Driver, Receiver A 
| LOW-level input current Voc = MAX, V,= 0.5V - | | 200 | | -200 | oA 


1H ; i 
IL 

= testa 
cc tl 


; er [|r [ma | 
a 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. Iog is tested with Voyt = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 





AC ELECTRICAL CHARACTERISTICS Ty" =25°c, veg = 5.0V 


PARAMETER TEST CONDITIONS 


tpy_ Propagation delay, Doyy to Rout C, = 30pF 
tp, Propagation delay, Diy to Doyt C, = 300pF 
tpLy Propagation delay, Doyt to Rout C, = 30pF 


C= a00pF 


tp_z Receive enable to Receive output, 0 to High Z C, = 30pF 
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TEST CIRCUITS AND WAVEFORMS 


DISABLE AND ENABLE TIME 
RECEIVE ENABLE TO RECEIVE OUTPUT 


5K 
(PROBE) 
Input pulse: 
tp= tg= Sns (10% to 90%) 
freq = 5MHz (50% duty cycle) 
Amplitude = 2.6V 


GENERATOR 


PROPAGATION DELAY 
Dour TO Royr 


PULSE 
GENERATOR 


‘PHL | 

Input pulse: 

ty= te=5ns (10% to 90%) 
freq= 5MHz (50% duty cycle) 
Amplitude = 2.6V 


8T28 
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BUS TRANSCEIVERS 8T26A, 28 








TEST CIRCUITS AND WAVEFORMS (Continued) 


DISABLE AND ENABLE TIME 
DATA ENABLE TO DATA OUTPUT 


Input pulse: 

t= ty=5ns (10% to 90%) 
freq = 5MHz (50% duty cycle) 
Amplitude = 2.6V 


PROPAGATION DELAY 
Din TO Dout 


PULSE 
GENERATOR 


300pF 2 2600 


1.5V 


Input pulse: 

tr= ty=5ns (10% to 90%) 

freq = 10MHz (50% duty cycle) 
Amplitude = 2.6V 





Signetics 69 


LOGIC DIVISION OCTOBER 1981 


BUS TRANSCEIVERS | 8T126A, 28 








TYPICAL APPLICATION 


BIDIRECTIONAL MOS 
CMOS to TTL Interface 


<——_——- TTL BUS IN 


BIDIRECTIONAL 


CMOS LOGIC MOS BUS 


OR MOS 
MICROPROCESSOR 


TTL BUS OUT 


CONTROL 





TYPICAL APPLICATION 


BIDIRECTIONAL DATA BUS 


OTHER 8T26s 
OR BUS ORIENTED 
CIRCUITS 


Control lines may be tied together, such that Logical “0” =active Logical ‘1 =active 
logical ‘‘1” transmit, logical “0” receive. Logical 11" =Hi-z — Logical ‘‘0” = Hi-z 
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High Speed Hex 3-State Buffers 
DESCRIPTION High Speed Hex 3-State Inverters 


Each of the 3-state bus interface elements 
described herein has low current PNP 
inputs and is designed with Schottky TTL 
technology for ultra high speed. The 
devices are used to convert TTL/DTL or 
MOS/CMOS to 3-state TTL bus levels. For 
maximum systems flexibility, the 8T95 









TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


nevo7_— [| rs | mA 
and 8T97 do so without logic inversion, N8T98 | ns = {OMA 
whereas the 8T96 and 8T98 provide the 


logical complement of the input. The 8195 ORDERING CODE 


raed bes calles ea Asi ae COMMERCIAL RANGES MILITARY RANGES 
i : Vec = 5V £5%; Ta =0°C to + 70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 
N8T95N © ~~—~NBTO6N 


8T98 have control lines for four devices 
: N8T95F e N8T96F S8T95F e 
Ceramic DIP | NeTo7F = *~——sNN8TOBF S8T97F ° aan 














from one input and two from another 
input. 







FUNCTION TABLE—8T95 


INPUTS OUTPUT 






INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 





Y [| Output 


L = LOW voltage level NOTE . 
H =HIGH voltage level A 54/74S unit load (ul) is 50uA Ij) and — 2.0mA 1]. 
X = Don’t care 

(Z) = HIGH impedance (off) state 


FUNCTION TABLE—8T96 


OUTPUT 


FUNCTION TABLE—8T97 FUNCTION TABLE—8T98 


INPUTS OUTPUT 
| bis ee ed 
L H 
H 
X 






L 
(2) 
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LOGIC SYMBOL 





ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[iw tnputeurrent ———SSCSC~“~*~*S*~“‘“‘*~*~‘~*~dCSC‘ SOO YC | 
[lou Continvous——SSCS—~—SCSCSSSC*dSCSSCtSSC*dCm id 







. Vour Voltage applied to output in HIGH output state -—0.5 to + Voc -—0.5 to + Voc 
Ta Operating free-air temperature range — 55 to + 125 0 to 70 
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RECOMMENDED OPERATING CONDITIONS TEST CIRCUIT 
8T 






PARAMETER 


V Ss ly voltage 
cok SE AeP eee Com’! | 4.75 


Vin HIGH-level input voltage 


+ 
° 


@ | & 


Vin LOW-level input voltage 


+ 
Oo 


2) 
o 
i 


Nie Input clamp current 
lon HIGH-level output current 


I 





Input Characteristics 
PA=3V, = 1MHzZ t,= tps 10ns (10% to 90%) 
C,, includes probe and jig capacitance. 


| LOW-level output current 
oe is Com’! 


Ta Operating free-air temperature 





fe) 


Com’! 





NOTE 
Vi_L= +0.7V for S8T only. 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 


8795/97 8T96/98 


Vin Input HIGH voltage Guaranteed input HIGH threshold voltage | 2.0 | 







Vit input LOW voitage Guaranteed input LOW threshold voltage 
Vik input clamp diode voltage Voc= MIN, lyk = — 12mA 
Vep _ Input breakdown voltage | Voc = MAX, |, = 1mMA 


| Min_| | Max | 

| 20 ea 

—_ | 0.8 

ae [ates 

, | 5.5 eo 

Von _HiGH-level output voltage | Voc = MIN, Ion=-5.2mA | 2.4 eee 
ia 


Vo.  LOW-level output voltage Voc= MIN, lo, = 48mA 


Off-state output current, 


lozH HIGH-level voltage applied Vec= MAX, Vo= 2.4V 


Off-state output current, = 
loz LOW-level voltage applied Voc = MAX, Vo= 0.5V 


[ oabie=oev_| | 106 | | -100 | oa 


Tice Supply current tote | ——~—VeosMax SiC] | mw 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. log is tested with Voyt = + 0.5V and Voc = Veg MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

3. Vo_= + 0.45V MAX for S8T at Ta = + 125°C only. 
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AC CHARACTERISTICS T,= 25°C, Vog=5.0V 


8195/97 8T96/98 
PARAMETER TEST CONDITIONS R, = 2000 R, = 2000 UNIT 


Propagation delay _ 

'PLH Data inputs to Data outputs S,, S2 are closed, C, = 5OpF 
Propagation delay ee 

‘PHL Data inputs to Data outputs iyio2 are closed.G. = S0pr 


t Disable to outputs 
PZH High Z to Logic ‘1” 

t Disable to outputs 
PZL High Z to Logic “0” 


Disable to outputs fe. 


t Disable to outputs 
PLZ Logic “0” to High Z 


S, is open, Sz is closed, C, = 50pF 


S, is closed, Sz is open, C, = 50pF 


S,, S; are closed, C, = 5pF 





AC WAVEFORMS 


PROPAGATION DELAYS 


DISABLE 


y _DISABLE ouTPUT 


OUTPUT 


8T96/98 


DISABLE 
ov 


t 
av LOGIC “1” LEVEL 


8T95/97 
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Octal 3-State Transceiver 









e Octal bidirectional bus TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
interface DELAY (Total) 
¢ 3-State buffer outputs a 
e PNP inputs for reduced 
loading 
e Hysteresis on all inputs 
e Pin compatible with 
54LS/74LS245 
DESCRIPTION 
; ; ORDERING CODE 
The 8T125 is an octal transceiver featuring 
inverting 3-State bus-compatible outputs COMMERCIAL RANGES MILITARY RANGES 
in both send and receive directions. The Veco = 5V + 5%; Ta =0°C to + 70°C | Veg =5V + 10%; Ta = — 55°C to + 125°C 


outputs are all capable of sinking 24mA 

and sourcing up to 15mA, producing very 

good capacitive drive characteristics. The S8T125F 
device features a Chip Enable input for 

easy cascading and a Send/Receive input 

for direction control. All inputs have 

hysteresis built in to minimize ac noise 

effects. 





FUNCTION TABLE 
INPUTS INPUT AND OUTUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 81125 


INPUTS 





H =HIGH voltage level NOTE 

L = LOW voltage level A 54/74LS unit load (LSul) is 20uA I),4 and —0.4mA lj,. 
X =Don’t care 

(Z) = HIGH impedance “off” state 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 





LOGIC DIVISION OCTOBER 1984 


TRANSCEIVER 81125 








ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 














Vin Input voltage : 
Non-Transceiver inputs - 0.5 to+7.0 -— 0.5 to+7.0 
Fin Continuous —C—<“‘*‘“‘*S*™*™*dSCi‘éN’™=*#™*“‘CR;™‘CS‘“C#N“SC#CN’”SC*“‘(*#C'CSMRN'~C=*d 
Vout Voltage applied to output in HIGH output state -0.5 to + Voc -0.5 to +Voo 
°C 


Ta Operating free-air temperature range — 55 to + 125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


m 
m 





Vin HIGH-level input voitage 


Vit LOW-level input voltage | Mil 


Nik Input clamp current 


lou HIGH-level output current 
lot LOW-level output current 
Ta Operating free-air temperature 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vec 





AMP (V; 
0% (Vv) 


PULSE NEGATIVE 


GENERATOR 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 
C,_=Load capacitance includes jig and probe capacitance; see AC 


CHARACTERISTICS for value. 
Ry=Termination resistance should be equal to ZoyT of Pulse FAMILY eee eon 


Generators. Amplitude Rep. Rate Pulse Width tTLH tTHL 


D =Diodes are 1N916, 1N3064, or equivalent. 


ttLH> tTHL Values should be tess than or equal to the table entries. 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


87125 
PARAMETER 


Guaranteed input HIGH threshold voltage 
Guaranteed input LOW threshold voltage 



















TEST CONDITIONS' 


Cc 


= 









Vou  HIGH-level output voltage Voc = MIN 


low= —12mA 


QO QO oO 
° 9° ° 


lon= — 15mA 


lo. =12mA 


VoL LOW-level output voltage Vcc = MIN 


Com’! 


lot = 24mA 





Off-state output current, HIGH-level 


lozH voltage applied Voc = MAX, Vo=2.4V 


Off-state output current, LOW-level 
loz. voltage applied Voc = MAX, Vo=0.4V 


lccz Supply current “off” Voc = MAX, outputs “off” 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. log is tested with Voyy = + 0.5V and Vog = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 


~l 
° 

E]E 
> >| >| > 


> 





AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


tp_y Propagation delay _ 
tex, ‘Input to output . Waveform 1, C, = 45pF 


tpzH Enable to HIGH Waveform 2, C, = 45pF 
tpz. Enable to LOW Waveform 3, C, = 45pF 
tpyz Disable from HIGH Waveform 2, C, = 5pF 


tp_z Disable from LOW Waveform 3, C, = 5pF 
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AC WAVEFORMS 


WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 


Waveform 1 Waveform 2 
Vu =1.3V 


3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 


Waveform 3 
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LOGIC DIVISION OCTOBER 1984 
TRANSCEIVERS 81126, 127, 128, 129 
| Quad, 3-State Transceivers 

DESCRIPTION 


The 81126 through 8T129 are quad trans- 
ceivers designed to handle many bus in- 
terface applications. The devices feature 
3-State outputs on both send and receive 
buffers, and pnp transistors on all inputs 
to reduce input LOW loading require- 
ments. 


The 81126 and 8T128 feature a 3.4V mini- 
mum Vo level on the receiver for MOS in- 
terface applications. The send and receive 
- buffers have separate Enable inputs for in- 
dependent control. 


The 81127 and 81129 feature full 24mA 
drive in both send and receive buffers. 
These devices have a common Chip En- 
able input for easy cascading and a Send/ 
Receive input for direction control. 


FUNCTION TABLES 
81126 


INPUTS | REGVA. OUT] BUS1O | 
RETO, A | 


A=B 
(2) 
(2) 














INPUTS 
(2) 
H 





L 
H 





L 
H 
L 


H = HIGH voltage level 

L =LOW voltage level 

X =Don’t care 

(X) = HIGH imedance “off” state 


81127 








TYPE 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


[ane (Oat) tm 





N8T126 
N8T127 
N8T128 
N8T129 


ORDERING CODE 
MILITARY RANGES 
Voc =5V + 10%; Ta = — 55°C to + 125°C 


S8T126F ° $8T127F 
S8T128F ° S8T129F 


S8T126W ° S8T127W 
S8T128W ° S8T129W 


N8T128N © N8T129N 


COMMERCIAL RANGES 

Voc =5V +5%; Ta =0°C to + 70°C 

[Piestic | N8T126N e¢ N8T127N 
N8T126F ¢ N8T127F 
Ceramic DIP | NeT128F © ~——N8T129F 










(2) 
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TRANSCEIVERS 81126, 127, 128, 129 








LOGIC SYMBOL 


Voc = Pin 16 
GNO=2Pin8 





LOGIC SYMBOL (IEEE/IEC) 
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ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER UNIT 
ory 
Transceiver inputs -— 0.5 to+5.5 — 0.5 to+5.5 V | 
Vin Input voltage ; 
Non-Transceiver inputs -0.5to+7.0 | - 0.5 to+7.0 Vv 
ln Input current -30to +1 -30to +1 
FlonGontinuous——SSC—~—sCS—CSsSC‘“C~C~sSC‘“C~*SSC<“C;*~*rYS*C‘“‘;*‘ OSSC*C*‘dSCSCSMACS™*S 


Vout Voltage applied to output in HIGH output state —0.5 to + Voc —0.5 to + Voce 
Ta Operating free-air temperature range — 55 to +125 0 to 70 












RECOMMENDED OPERATING CONDITIONS 


| Min | Nom | Max | Min | Nom | Max 
55 | 45 | 50 | 


Voc Supply voltage 





Vin HIGH-level input voltage 
Vit LOW-level input voltage 


lik Input clamp current 


lon HIGH-level output current 


lot LOW-level output current 


Ta Operating free-air temperature 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


8T126/8T128 | 8T127/8T129 | 
PARAMETER TEST CONDITIONS' NIT 








































Vin Input HIGH voltage Guaranteed input HIGH threshold voltage | 20] |{20[{ | 
ni threshold vettage [Gomi _| | 08 |__| 08 | 
Vix __Input clamp diode voltage Voc= MIN, lik = — 18MA Pets || 185 
OM Bus outputs cor MIN [lon=—52mA| Com | 24 | [24] | v 
HIGH-level output voltage, Yin= Viv Tton=—1.0ma [Mil [24 | 
lon= = 82mA[ com |_| 
vy,  LOW-level output voltage, Verein | loL=12mA_ [Mil & Com | | 
Ot Bus outputs in=aama | com | | 
y LOW-level output voltage, lov=12mA__| Mil & Com’l re 
OL —_—- Receiver outputs 
ion=2ama | Com | _ 





Off-state output current, = _ 
lozH — HIGH-level voltage applied Voc = MAX, Vo=2.4V 


Off-state output current, 
loz.  LOW-level voltage applied, 
Receiver outputs 




















Voc= MAX, Vo=0.4V 


Off-state output current, 
loz.  LOW-level voltage applied, 
Bus outputs 


ly HIGH-level input current Veco = MAX, V,=2.7V 


; Input current at maximum input V--= MAX | Bus inputs | V,=5.5V 
] co= 


In LOW-level input current Voc= MAX, V,= 0.4V ae 
los Short-circuit output current? Voc = MAX | -40 | 







Voc = MAX, Vo = 0.4V -100 


locy Supply current HIGH Voc = MAX, outputs HIGH 
loc. Supply current LOW Vec= MAX, outputs LOW 


locz Supply current “off” Vec = MAX, outputs “off” 


NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. log is tested with Voyt = + 0.5V and Veg = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one. 
second. 


Cc 





= Oo 
. 
> 
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AC CHARACTERISTICS 1, = 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS 


tp_y Propagation delay = = 
toy, Data to Bus output Waveforms 1 & 2, C, = 100pF, R, = 6670 


tpty Propagation delay = iz, 
te, Bus to Receiver output Waveforms 1 & 2, C_ = 50pF, R, = 6670 
tpz4 Enable to HIGH for Bus output Waveform 3, C, = 100pF, R, = 6670 


tezy Enable to HIGH for Receiver output Waveform 3, C, = 50pF, R,, = 6670 fe 
tez. Enable to LOW for Bus output Waveform 4, C_ = 100pF, R, = 6672 et 

















8T126/8T128 | 8T127/8T129 
UNIT 


| Max | Min | 
2 
26s | 

| 3 {| 

Enable to LOW for Receiver output | 30 | | 
| 25 | 
| 63 | 
eae 
Ei 
2 | | 
pasa 2 


Waveform 3, C, = 5pF, R, = 6672, Com’! 


tezL 







tpyz Disable from HIGH 











Disable from LOW 





teiz 


@o 





AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 


v vu Va 
m VIN Vm Vu 


bes ta | ie 
| el 
v Vm v iz 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO HIGH LEVEL AND 3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM HIGH LEVEL DISABLE TIME FROM LOW LEVEL 


fe a : en 


Waveform 3 Waveform 4 
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TEST CIRCUITS AND WAVEFORMS: 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vec Vcc 


ANP (V; 
ease (V) 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


DEFINITIONS 


R,_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 
Ci =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. INPUT PULSE REQUIREMENTS 


Ry=Termination resistance should be equal to Z of Pulse 
Generators. ae Amplitude | Rep. Rate | Pulse Width | trun | THLE 


D =Diodes are 1N916, 1N3064, or equivalent. 
Ry = 1k? for 54/74, 54S/74S, Ry = 5kQ for 54LS/74LS. 8T 3.0V 
tTLH: ttH_ Values should be less than or equal to the table entries. 
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LATCHES/FLIP-FLOPS 


8TS805, 806 





e 8-bit transparent latch — 
8TS805 

8-bit positive, edge- 
triggered register — 
8TS806 

3-State output buffers 
Common 3-State Output 
Enable 

Independent register and 
3-State buffer operation 


DESCRIPTION 


The 8TS805 is an octal, transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 


The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans- 
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran- 
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 


PIN CONFIGURATION 


8TS805 


8TS806 


8TS805 Octal Transparent Latch With 3-State Outputs 
8TS806 Octal D Flip-Flop With 3-State Outputs 







ORDERING CODE 


N8TS805F e 


Ceramic DIP 





TYPICAL PROPAGATION 





COMMERCIAL RANGES 
Voc =5V +5%3 Ty =0°C to + 70°C 


Plastic DIP N8TS805N © N8TS806N ee ee ee 


N8TS806F 






TYPICAL SUPPLY CURRENT 
(Total) 












MILITARY RANGES 
Voc = SV + 10%; Ty = - 55°C to + 125°C 






S8TS805F ° S8TS806F 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 





NOTE 
An 8TS unit load (Sul) is 50zA 1),4 and — 2.0mA 1). 


active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance “off” state, 
which means they will neither drive nor 
load the bus. 


The 8TS806 is an 8-bit, edge-triggered reg- 
ister coupled to eight 3-State output buf- 
fers. The two sections of the device are 


LOGIC SYMBOL 


8TS805 


Voc = Pin 20 
GND = Pin 10 


8TS806 


4 5 6 


17 16° «15 


Voc =Pin 20 
GND = Pin 10 


controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 


The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip- 
flop’s Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera- 
tion. 


LOGIC SYMBOL (IEEE/IEC) 


8TS805 8TS806 
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LATCHES/FLIP-FLOPS | 81S805, 806 








The 3-State output buffers aredesignedto all eight 3-State buffers independent of the HIGH impedance “off’’ state, which 
drive heavily loaded 3-State buses, MOS _ the register operation. When OE is LOW, means they will neither drive nor load the 
memories, or MOS microprocessors. The the data in the register appears at the out- _ bus. 

active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 


LOGIC DIAGRAM, 8TS805 


Voc = Pin 20 
GND =Pin 10 


Vec = Pin 20 
GNO= Pin 10 


es 


eee | oe [er | 
; L 
Load and read register 
Load register and disable outputs Poe 





H = HIGH voltage level | =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 

HIGH-to-LOW OE transition (Z)= HIGH impedance “off” state 
L = LOW voltage level { =LOW-to-HIGH clock transition 
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ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER 
Vin ___ Input voltage —0.5 to +5.5 -0.5 to +55 
A 












Vout __ Voltage applied to output in HIGH output state. —0.5 to + Voc —0.5 to + Voc 
T Operating free-air temperature range — 55 to + 125 0 to 70 






RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
~~ eaeiivelics pM 


Vit LOW-level input voltage 


lik Input clamp current 


lou HIGH-level output current 
lo. LOW-level output current 
Ta Operating free-air temperature 


NOTE 
Vit = +0.7V MAX for S8TS at Ta = + 125°C only. 





Signetics 87 


LOGIC DIVISION OCTOBER 1981 


LATCHES/FLIP-FLOPS | 8TS805, 806 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


8TS805, 806 
PARAMETER TEST CONDITIONS' 









Sc 
= 
= 


Von HIGH-level output voltage Voc= MIN, Viq= MIN, Vip = MAX, Ion = MAX 


‘ ; Voc= MIN, Viy= MIN, _ 
Vo. LOW-level output voltage Vy = MAX lo. = MAX 


Vix Input clamp voltage Voc= MIN, |= Ik 
Off-state output current, = - 2 
lozH HIGH-level voltage applied Yoo= MAS Min MIN Nome 
Off-state output current, 7 7 z 
loz. LOW-level voltage applied Vee SNC we MIN Voc Oey 
Input current at maximum _ 7 
M input voltage Neg Me (Seat 
lu HIGH-level input current Voc = MAX, V,= 2.7V 
hie LOW-level input current Voc = MAX, V,=0.5V 


Short-circuit output Voc = MAX 


los current? 
8TS805 
All inputs grounded, 8TS806 


CP, OE=4.0V 
D inputs = GND SISe0e 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vog = 5V, Ta = 25°C. 

3. Igg is tested with Vout = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. VoL= + 0.45V MAX for S8TS at Ta = + 125°C only. 


oo 
_ 


Slzi8 
3 |=/3 
= 
: < 





a 
>| > | > 


102 


3 
> 


loc Supply current (total) Voc = MAX 





=_ 
a 
— 


180 


> 





AC CHARACTERISTICS 1, = 25°C, Vog=5.0V 


PARAMETER TEST CONDITIONS 


fuax Maximum clock frequency Waveform 6, 8TS806 
tpty Propagation delay 
tpy_ Latch Enable to output meverormn 1. GT Sere 
tpty Propagation delay 
teu, Data to output Waveform 4, 8TS805 


tp_y Propagation delay 
teu, Clock to output Waveform 6, 8TS806 
tran Enable time to HIGH level 


8TS805 
tpz_ | Enable time to LOW level Waveform 3 8TS806 


tpyz Disable time from HIGH level Waveform 2, C, = 5pF 
tprz Disable time from LOW level Waveform 3, C, = 5pF 





NOTE 
Per industry convention, fyyax is the worst case value of the maximum device operating frequency with no constraints on ty, ty, pulse width or duty cycle. 
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LATCHES/FLIP-FLOPS 


AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 


eee 


aye a 
tPHL tPLH 


Waveform 1 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 


Waveform 3 
DATA SETUP AND HOLD TIMES 


Waveform 5 


OCTOBER 1984 


8TS805, 806 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


Waveform 2 
PROPAGATION. DELAY DATA 
TO Q OUTPUTS 


Pag 


Qn Vu 


Waveform 4 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


Waveform 6 


DATA SETUP AND HOLD TIMES 


Waveform 7 





Vu= a ee nd 54S/74S, VM ish ican 
The shaded areas indicate the input is permitted to change edictable output performance. 
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LATCHES/FLIP-FLOPS 81S805, 806 








AC SETUP REQUIREMENTS T, = 25°C, Voo=5.0V 


PARAMETER TEST CONDITIONS eT Saa 
twiH) Latch Enable pulse width Waveform 1, 8TS805 
ty(l) 7 


6 
; 3 
t, Setup time, Data to Latch Enable Waveform 5, 8TS805 a aa ee) 
t, Hold time, Data to Latch Enable Waveform 5, 8TS805 | tof 
6 
7.3 















oD Clock pulse width Waveform 6, 8TS806 a 
Ww 


ts Setup time, Data to Clock Waveform 7, 8TS806 ee aoe | 
th Hold time, Data to Clock Waveform 7, 8TS806 i aoe * 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vec 


AMP (V) 
90% 


NEGATIVE 


PULSE PULSE 


GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


Open Closed 
Closed Open 
Closed Closed 
Closed Closed 


Vu = 1.3V for 54LS/74LS; Vay = 1.5V for all other TTL families. 


DEFINITIONS 
R= Load resistor to Voc; see AC CHARACTERISTICS for value. 
C, =Load capacitance includes jig and probe capacitance; see AC rama | INPUT PULSE REQUIREMENTS 


FAMILY 
CHARACTERISTICS for value. Amplitude | Rep.Rate | PulseWidth | try 


Rr=Termination resistance should be equal to Zoy7 of Pulse 


D =Diodes are 1N916, 1N3064, or equivalent. 
Ry = 1kQ for 54/74, 54S/74S, Ry = 5k0 for 54LS/74LS. 
tTLH. trHy_ Values should be less than or equal to the table entries. 





90 Signefics 


LOGIC DIVISION 


OCTOBER 1984 





LATCHES/FLIP-FLOPS 


81S807, S808 





e 8-bit transparent latch — 
8TS807 

e 8-bit positive, edge- 
triggered register — 
8TS808 

e 3-State inverting output 
buffers 

¢ Common 3-State Output 
Enable 

e Independent register and 
3-State buffer operation 


DESCRIPTION 


The 8TS807 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 


The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans- 
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran- 
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 


{ 


PIN CONFIGURATION 


8TS807 


8TS808 





"807 Octal Transparent Latch With 3-State Outputs 
7808 Octal D Flip-Flop With 3-State Outputs 






8TS808 


ORDERING CODE 









TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


COMMERCIAL RANGES 
Voc =5V 5%; Ty =0°C to + 70°C 


Plastic DIP_| N8TS807N * NOTSBOBN | 
Ceramic DIP | N8TS807F * N8TS808F S8TS807F ° — S8TS808F 






116mA 






MILITARY RANGES 
Voc =5V + 10%; Ta = — 55°C to + 125°C 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 





NOTE 
An 8TS unit load (Sul) is 50zA I),) and — 2.0mA |j,. 


all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance “off” state, 
which means they will neither drive nor 
load the bus. 


The 8TS808 is an 8-bit, edge-triggered reg- 
ister coupled to eight 3-State output buf- 
fers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 


LOGIC SYMBOL 


17 18 15 
Voc = Pin 20 
GND = Pin 10 


8TS808 


Voc = Pin 20 
GND =Pin 10 





Signetics 


ee 






1Sul 


The register is fully edge triggered. The 
state of each D input, one setup time be- 
fore the LOW-to-HIGH clock transition, is 
transferred to the corresponding flip- 
flop’s Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera- 
tion. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 


LOGIC SYMBOL (IEEE/IEC) 


8TS807 


8TS808 
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LATCHES/FLIP-FLOPS 81S$807, S808 








active LOW Output Enable (OE) controls the datain the register appears at the out- means they will neither drive nor load the 
all eight 3-State buffers independent of puts. When OE is HIGH, the outputs arein bus. 
the register operation. When OE is LOW, the HIGH impedance “off” state, which 


LOGIC DIAGRAM, 8TS807 


Voc = Pin 20 
GND =Pin 10 


Voc = Pin 20 
GND = Pin 10 


OUTPUTS 
INTERNAL REGISTER 


H 
L 
H 
L 
(2) 
(2) 


OUTPUTS 
| QQ, 
H 





H =HIGH voltage level | = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition (Z)= HIGH impedance “off” state 
L = LOW voltage level 1 = LOW-to-HIGH clock transition 
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LATCHES/FLIP-FLOPS 81S807, S808 








ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


[Veo Suppiwottage——SSSSCSC=~“—~—S*~‘“—*~*—*S*~*—*—~—‘—‘—‘SSCOCdCC*idC 
[Vin Input votage ———SSSC~‘“*S*~*~*~*~dSC OO VHS | OOS | OC” 
[iw tnputeurent ——SSCS~—SC“—SsS~S~SC 8 «YC Ym 
Wee 
pe] 









Vout Voltage applied to output in HIGH output state —0.5 to + Voc —0.5 to + Voc 
Ta Operating free-air temperature range — 55 to +125 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Supply voltage 


HIGH-level input voltage 


LOW-level input voltage 





Input clamp current 


HIGH-level output current 
LOW-level output current 
Operating free-air temperature 


NOTE 
Vit = + 0.7V MAX for S8TS at Ta= + 125°C only. 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature Ee unless otherwise noted.) 









PARAMETER TEST CONDITIONS! 
Von HIGH-level output voltage Voc = MIN, Viy= MIN, Vy. = MAX, oy = MAX  Comit| 
Com’! 2.4 
Veo = MIN, V4 = MIN | Mil 
LOW-level output voltage ce roel ; lo. = MAX 


Vik Input clamp voltage Voc= MIN, |= Ix 


Off-state output current, _ 2 : 
lozH HIGH-level voltage applied Veo = MAX, Viv = MIN, Vo= 2.4V 


Off-state output current, = i a 
loz. LOW-level voltage applied room MAR Mis HI Nos eoN 


= 
a 
ce 
peaae 
= 
=a 
ac 













HIGH-level input current Voc = MAX, V| = 2.7V 
LOW-level input current ~ Vec= MAX, V| = 0.5V 


Short-circuit output 


loc: 8TS807 


Voc = MAX loch — All inputs grounded, 8TS808 


CP, OE=4.0V 
CCz D inputs = GND 





160 A 








Supply current (total) 





loc 
8TS807 





NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. log is tested with VoyT = + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. VoL= + 0.45V MAX for S8TS at Ta = + 125°C only. 
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LATCHES/FLIP-FLOPS 81S807, S808 


C, = 15pF, R, = 2800 UNIT 








AC CHARACTERISTICS T, = 25°C, Voc = 5.0V 


















PARAMETER TEST CONDITIONS 


fuax _ Maximum clock frequency Waveform 6, 8TS808 fe SS fe = 
tp_4y Propagation delay . 14 
tpy_. Latch Enable to output wuavelolin T, BTSG0r 18 
tp_y Propagation delay 9 
tp, Data to output Waveform 4, 8TS807 43 
tpty Propagation delay 15 
teu Clock to output Waveform 6, 8TS808 17 
ae | 
18 
18 













; 8TS807 
tpz. Enable time to LOW level Waveform 3 8TS808 


tpyz Disable time from HIGH level Waveform 2, C, = 5pF 
tp_z Disable time from LOW level Waveform 3, C, = 5pF 


‘NOTE 
Per industry convention, fray is the worst case value of the maximum device operating frequency with no constraints on tr, tz, pulse width or duty cycle. 


AC SETUP REQUIREMENTS T,= 25°C, Voc =5.0V 


PARAMETER TEST CONDITIONS Min 
tyw(H) ; 6 
t Latch Enable pulse width Waveform 1, 8TS807 
wiL) 7.3 


ts Setup time, Data to Latch Enable Waveform 5, 8TS807 i il 
th Hold time, Data to Latch Enable Waveform 5, 8TS807 hee WO I al 
















aly Clock pulse width Waveform 6, 8TS808 ° 
wl) 7.3 


Waveform 7, 8TS808 
Waveform 7, 8TS808 





ts Setup time, Data to Clock 
t 


TEST CIRCUITS AND WAVEFORMS 























h Hold time, Data to Clock 


TEST CIRCUIT FOR 3-STATE OUTPUTS 


Vec 


AMP (V) 


90% 


NEGATIVE 


PULSE PULSE 


GENERATOR 


AMP (V) 
POSITIVE 
PULSE 
10% 


Open Closed 
Closed Open 
Closed Closed 
Closed “Closed 


Vw = 1.3V for 54LS/74LS; Vig = 1.5V for all other TTL families. 


DEFINITIONS 


Ry, = Load resistor to Voc: see AC CHARACTERISTICS for value. 
C= Load, capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 
Rr= Termination resistance should be equal to Zoy7 of Pulse INPUT PULSE REQUIREMENTS 


Generators. FAMILY 7 
D =Diodes are 1N916, 1N3064, or equivalent. Amplitude | Rep.Rate | Pulse Width ‘TLH ‘THL 
Ry = 1k? for 54/74, 54S/74S, Ry = 5k for 54LS/74LS. a ee ee 
tTLH: ttHL Values should be less than or equal to the table entries. oe | 25ns | 25ns | 
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AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL 
AND LATCH ENABLE PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL 


Pe 


E 
jw twit) 4" 
=| 'PLH 
oN fw 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL PROPAGATION DELAY DATA 
AND DISABLE TIME FROM LOW LEVEL TO Q OUTPUTS 


Vm 


Dn Vu 
< tpez Prac 
Qn Vm 


Waveform 3 Waveform 4 


DATA SETUP AND HOLD TIMES CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


ttmax ——7| 
cae te twiL) =. 
tPHL es) 
Au Vm 


Waveform 5 Waveform 6 


DATA SETUP AND HOLD TIMES 


Waveform 7 


Vm = 1.5V for 54/74 and 54S/74S, Vi/= 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC DIVISION 


OCTOBER 1984 








LATCH 


8TS809 





e 8-bit transparent latch 

e 3-State inverting output 
buffers 

e Common 3-State Output 
Enable 

e Independent register and 
3-State buffer operation 


DESCRIPTION 


The 8TS809 Is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled Independently by Latch Enable (E) 
and Output Enable (OE) control gates. 


The data on the D Inputs are transferred to 
the inverting latch outputs when the Latch 
Enable (E) input is HIGH. The latch re- 
mains transparent to the data inputs while 
E is HIGH, and stores the data present one 
setup time before the HIGH-to-LOW en- 
able transition. The enable gate-has about 
400mvV of hysteresis built in to help mini- 
mize problems that signal and ground 
noise can cause on the latching operation. 


The 3-State output buffers are designed to 


drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 


PIN CONFIGURATION 





Octal Transparent Latch With Inverting 3-State Outputs — 






ORDERING CODE 






TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 


| PACKAGES | COMMERCIAL RANGES 
v ; 


oo = 5V £5%; Ta =0°C to +70°C | Voc =5V + 10%; Ta = — 55°C to + 125°C 


Paste OI Nevseoon | 
Ceramic DIP N8TS809F S8TS809F 








MILITARY RANGES 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 





NOTE 
An 8TS unit load (Sul) is 50nA 1),4 and — 2.0mA Ij. 


active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 


LOGIC SYMBOL 


Vec = Pin 20 
GND= Pin 10 


Signetics 


DESCRIPTION 
[Outputs 


outputs. When OE is HIGH, the outputs 
are in the HIGH impedance “off” state, 
which means they will neither drive nor 
load the bus. 


LOGIC SYMBOL (IEEE/IEC) 





LOGIC DIVISION OCTOBER 1984 


LATCH 8TS809 








LOGIC DIAGRAM 


Voc = Pin 20 
GND = Pin 10 





MODE SELECT—FUNCTION TABLE 


OPERATING MODES sbldtad INTERNAL REGISTER gue 
Latch register and disable outputs Low he ea 


H = HIGH voltage level 

h =HIGH voltage level one setup time prior to the HIGH-to-LOW enable transition 
L = LOW voltage level 

| = LOW voltage level one setup time prior to the HiIGH-to-LOW enable transition 
(Z2)= HIGH impedance (off) state 





ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 


PARAMETER S8TS N8TS 
Vin _ Input voltage -0.5 to +5.5 -05t0+55 | V | 


Vout Voltage applied to output in HIGH output state —0.5 to +Voo ~0.5 to +Voo 
Ta Operating free-air temperature range — 55 to +125 0 to 70 Fae. ol 





7 V 
, V 

mA 
: V 

°C 
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LATCH 81S$809 








RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 


HIGH-level input voltage 


LOW-level input voltage 


Input clamp current 


HIGH-level output current 


LOW-level output current 


Operating free-air temperature 





NOTE 
ViL= + 0.7V MAX for S8TS at Ta = + 125°C only. 


TEST CIRCUITS AND WAVEFORMS 


TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vee Vec 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Open 
as ed Vm = 1.3V for 54LS/74LS; Viy = 1.5V for all other TTL families. 


Closed 
Closed 


DEFINITIONS 


R_ = Load resistor to Voc; see AC CHARACTERISTICS for value. 
C, =Load capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 


Ry=Termination resistance should be equal to ZoyT of Pulse INPUT PULSE REQUIREMENTS 
Generators. FAMILY 7 
D =Diodes are 1N916, 1N3064, or equivalent. Amplitude Pulse Width 
Ry = 1k for 54/74, 54S/74S, Ry = 5k0Q for 54LS/74LS. | 30v. {| 1MHz =| 500ns_— 
tTLH: tTHL Values should be less than or equal to the table entries. me EE 
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LATCH 81S809 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


8TS809 
PARAMETER . TEST CONDITIONS' UNIT 


Voy HIGH-level output voltage Voo= MIN, Viy = MIN, Vy. =MAX, loy = MAX a 
Com’! 
Vo. LOW-level output voltage Mee a mu lo = MAX ea 


Vix Input clamp voltage 


Off-state output current, _ is = 
loz HIGH-level voltage applied PeOG= NEM ne er ee 


| Min 
| 24 
| 24 
eas! 
id 
fe 
Off-state output current, . Voc= MAX, Vin = MIN, Vo=0.5V ia 
= 
foe 
Pee 























3.1 








loz. LOW-level voltage applied 


Input current at maximum _ s 
I input voltage Vege MG Nirore 
144  HIGH-level input current Voc = MAX, V| = 2.7V 
hie LOW-level input current Voc = MAX, V, = 0.5V 


Short-circuit output a 


[+ 
loc. Supply current (total) Voc = MAX mA 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Igg is tested with Voyt= + 0.5V and Voc = Voc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Vo_L= + 0.45V MAX for S8TS at Ta = + 125°C only. 


1.0 


| 30 | 
eo 
| 
lees 
Leas 
T= Ta 
[Ta 
[eT 
Es) pA 
es m 
m 


A 
A 
A 





AC CHARACTERISTICS T, = 25°C, Voc =5.0V 


PARAMETER 


teLH Propagation delay 

tpy_ Latch Enable to output meen 
tei Propagation delay Wavetorm:4 
tpy_ Data to output 


tpyz Disable time from HIGH level Waveform 2, C, = 5pF 
tp_z Disable time from LOW level Waveform 3, C, = 5pF 






8TS 
C. = 15pF, R, = 2800 


14 
18 


TEST CONDITIONS UNIT 








AC SETUP REQUIREMENTS 1, = 25°C, Veg =5.0V 


8 
PARAMETER TEST CONDITIONS 
tw(H) , 6 
10 








TS 
UNIT 
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AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL 
AND LATCH ENABLE PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL 


Need in 


Vu 


jn tyy(L) 4 
‘PHL my 
Q \ Vm a 


Waveform 1 Waveform 2 


3-STATE ENABLE TIME TO LOW LEVEL PROPAGATION DELAY DATA 
AND DISABLE TIME FROM LOW LEVEL TO Q OUTPUTS 


Vu 


+teLz> 


Q \ Vu —— =1.5V 


L_ osv 
Waveform 3 


DATA SETUP AND HOLD TIMES 


Waveform 5 


Vm = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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PACKAGE OUTLINES 


N PACKAGE (PLASTIC) 


LEAD NO. 1 








6.40 (.252) 
6.22 (.245) 
a oer 7.87 (310) 
18.92 (.745) 3.18 (.125) 7.37 (.290) | 4.73 (.068) 
2.92 (.115) 746 (057) 





0.89 {.035) 
0.38 (.015) 







0.38 (.015) 
0.25 (.010) 


10.03 (.395) | 
7.62 (.300) 






1.32 (.052) 


3.43 (.135) 
1.12 €044} 


3.05 (.120) 
2.16 (.085) 
1.65 (.065) 





0.53 (.021) 
0.38 (.015) 


2.79 (.110) 
2.29 (.090) 
NON-CUMULATIVE 


N PACKAGE (PLASTIC) 








6.40 (.252) 
6.22 (.245) 


19.18 (.755) 
18.92 (.745) 


7.87 (.310) 
7.37 (.290) 


3.18 (.125) 
2.92 (.115) 


0.89 (.035) 
0.38 (.015) 


1.73 (.068) 






(NOTE) 
0.38 (.015) 
0.25 (.010) 








as 343 2.49 (135 135) 10.03 (.395) 
1.12 (.044) 2.79 (.110) 0.76 (.030) pee em 
2.29 (.090) 0.51 (.020) 
0.53 (021) \oN-CUMULATIVE 
0.38 (.015) 
NOTE 


Lead spacing shall be measured within this zone. 
a. Shoulder and lead tip dimensions are to centerline of leads. 


1.45 (.057) 


OCTOBER 1981 








F PACKAGE (CERDIP) 


LEAD NO. 1 


1.02 (.040) 
0.51 (.020) 









19.94 (.785) 4.45 (.175)q- 8:13 (.320) 
19.18 (755) 3.68 (.145)| 7-37 (.290) | 2.29 .090) 






(NOTE) 


_ 


0.36 (.014) 
0.20 (.008) 


en 


1.78 (.070)__ | (.395) | 
0.76 (.030) "| a | 72 (. 00) 
4.19 (.165) 
2.79 {.110) 3.18 (.125) 
0.58 (.023) 2.29 (.090) 2.49 (.098) 
0.38 (.015 NON- 
(.015) CUMULATIVE, 78C070} 


F PACKAGE (CERDIP) 


LEAD NO. 1 


7.67 (.302) MAX. 


















1.02 (.040) 
0.51 (.020) 
19.94 (.785) 45 (.175)] 8.13 (.320) 
: 19.18 (.755) 3.68 (.145)| 7.37 (.290) | 2.29 (.090) 


(NOTE) 


owe 










0.36 (.014) 
0.20 (.008) 
1.78 (.070) E 10.03 (.395) 
0.76 (.030) 7.62 (.300) 


1.27 (.050) 4.19 (.165) 


0.58 (,023) 279(-110) = 3 (orsy 3.18 (125) 


0.38 (.015) 2-29 (.090) 


NON 
CUMULATIVE 
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PACKAGE OUTLINES 


N PACKAGE (PLASTIC) 


26.92 (1.060) 
26.54 (1.045) 


1.32 (.052) 
1.12 (.044) 


0.53 {.021) 2.79 (.110) 
0.38 (.015) 2.29 (.090) 
NON-CUMULATIVE 


2.03 (.080) 


1.78 (.070) 


3.68 (.145) 


282 (.115) |, 7-87 (.310)_.12.16 (.085) 
7.37 (.290) 1.40 (.055) 


(NOTE) 


\ 


0.38 (,015) 
0.25 (.010) 


| 10.03 (.395) | 
7,62 (.300) 

3.43 (.135) 

3.05 (.120) 


W PACKAGE (FLAT PAC) 


LEAD NO. 1 


051 (.020)->| 


7.87 {.310) 6.60 (.260) 


NOTE 


1.40 (.055) 
1.14 (.045) 


7.75 (.305) 
7.49 (.295) 


0.48 (.019) 


0.38 (.015) 
0.89 (.035) 


0.38 {.015) 


F PACKAGE (CERDIP) 


LEAD NO. 1 


Fal 


7.67 (.302) MAX. 


25.146 10 4.45 (.175) 
23.926 (.942 3.68 (.145) 


8.13 _(.320) 
737 (280) 


2.29 (.090) 


(NOTE) 


EA 


0.36_(.014) 
0.20 (008) 


1.78 (.070) 
076-to30) (030) 
0.58 (.023 
0.38 (.015) 


| | 2.79 (-t8) a 1.27_(.050 10,03 _(.395) 
29 (.090 37 (008) “7.62 (300) 


NON- 
CUMULATIVE ae 


W PACKAGE (FLAT PAC) 


1.40 (.055) 
—| 0,51 (.020) 1.14 (.045) 


LEAD NO. 1 


9.14 (.360) 


8.64 (.340) 
{ 10.03 (.395) 
9.40 (.370) 


f 9.40 (.370) 
8.38 (.330) 


.000 MIN. 


6.99 (.275) 
6.22 {.245) 


0.64 (.025) 
0.25 (.010) 


0.48 (.019) 
24.38 (.960) 0.38 (.015) 


23.88 (.940) 


= 
| [0.76 1.030) 1.02 (,040) 


0.51 (.020 


2.16 {.085) 
1.40 (.055) 


Lead spacing shall be measured within this zone. 
a. Shoulder and !ead tip dimensions are to centerline of leads. 
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SALES OFFICES 





SIGNETICS 
HEADQUARTERS 
git fst Ar A hanes Avenue 


ura California 94086 
Phone: (408) 739-7700 


Phoenix 
Phone: (602) 265-4444 
CALIFORNIA 


Canoga Park 
Phone: (213) 340-1431 
ene 
hone: (408) 725-8100 
hone: (213) 670-1101 


Irvine 
Phone: (714) 833-8980 
(213) 588-3281 


San 
Phone (74) 560-0242 
COLORADO 


Aurora 

Phone: (303) 751-5011 
CONNECTICUT 
Dani 


Catt Kanan, Danbu 
Phone (203) 7431612 


DELAWARE 
Cail: Micro-Comp, Baltimore 
Phone: (301) 247-0400 
FLORIDA 


ine Point 
hone: (305) 782-8225 
GEORGIA 


Atlanta 
Phone: (404) 953-0067 
ILLINOIS 


er 
Phone: (312) 843-7805 
INDIANA 


Kokomo 
Phone: (317) 453-6462 
KANSAS 


Overland Park 
Phone: (913) 492-3398 
MARYLAND 


Glen Burnie 

Phone: (301) 787-0220 
MASSACHUSETTS 
Woburn 

Phone: (617) 938-1000 
MICHIGAN 
Farmington Hills 
Phone: (313) 476-1610 
MINNESOTA 


Edina 
Phone: (612) 835-7455 
NEW aot : 


Cherry Hill 
Phone: (69) 665-5071 


Piscataw: 
Phone: 201) 981-0126 
NEW Log 


Liverpoo! 
roe (315) 451-5470 
Melville 
Phone: (516) 752-0130 
ingers Falls 
ba eal hy 297-4074 
NORTH CAROLINA 


R 
te (919) 851-2015 
OHIO 


Worthi 
Phone l4) 888-7143 
TENNESSEE 


Greenevitle 
Phone: (615) 639-0251 
XAS 


Austin 

Phone: (512) 458-2591 
Dallas 

Phone: (214) 661-1296 
UTAH 


Bountiful 
Meg (801) 298-2624 


CANAD! 
Senet CANADA, LTD. 
ke, Ontario 
Bence itis 626-6676 


SHGNETICS CANADA, LTD.ILTEE. 


Pointe-Claire, Qu 

Phone: (514) 697-3385 
REPRESENTATIVES 
ALABAMA 


Huntsville 
Electronic Sales, Inc. 
Phone: (205) 533-1735 
CALIFORNIA 
Los Gatos 


Sierra Technol 
Phone: (408) 354-9986 


Son . 
hearty 


CONNECTICUT 


Kanan Associates 
Phone: (203) 265-2404 
FLORIDA 
Altamonte 


Semtronic Associates 
Phone: (305) 831-8233 


Semtronic Associates 
Phone: (813) 461-4675 
ILLINOIS 
Elk Gros ove Village 
icro-Tex, Inc. 
Pow. (312) 640-9633 


INDIANA 
Fort ¥ 


Insul-Reps, Inc. 
Phone: G13) 482-1596 
India 


inapolis 
Insul-Reps, Inc. 
Phone: G7) 842-5203 


ia 

ar 
Comstrand Inc. 
Phone: (319) 377-1575 


Phone: (913) B88 5680 
MARYLAND 
re 


Phone a ah) 2a 247-0400 


MASSACHUSETTS 
Reading 
Ratan Associates 
Phone: (617) 944-8484 
MICHIGAN 
— = 
Enco Mi on 
Phone: a3) 2-0203 
MINNESOTA 
Edina ’ 
Mel Foster Technical Sales 
Phone: (612) 941-9790 


MISSOURI 
St. Loui 


is 
B. C. Electronic Sales 
Phone: (314) 731-1255 
NEVADA 
Sierra Technol 
Phone: (408) 354-9986 


NEW MEXICO 
Albu 


Power Enterprises 
Phone: (505) 298-1918 


NEW YORK 
Ithaca 


Bob Dean, Inc. 
Phone: (607) 272-2187 
OHIO 
Cleveland 
Norm Case Associates 
Phone: (216) 333-4120 


Dayton 
lorm Case Associates 
Phone: (800) 362-6631 
CELABOMA 
etaeghen Co. 
Phone: (918) 492-0390 
OREGON 
Hillsboro 
Western Technical Sates 
Phone: (503) 640-4621 
TEXAS 
Austin 
Cunningham Co. 
Phone: en?) 459-8947 


Cunningham Co. 
Phone: (214) 233-4303 


Houston 
Cunningham Co. 
, Phone: (713 461-4197 


VIRGINIA 
Lnchiourg 


Phone 8) 25 237-6221 
WASHINGTON 
Bellevue 


Western Technical Sales 
Phone: (206) 641-3900 


Call: Mi 

Phone: ety 2470400 
WISCONSIN 
Waukesha 


Micro-Tex, Inc. 
Phone: (414) 542-5352 


D.C. 
. Baltimore 


1 


DISTRIBUTORS 


ALABAMA 

Huntsville 
Hall-Mark Electronics 
Phone: (205) 837-8700 
le tl ccs 
Phone: (205) 837-7210 
Pioneer Epo 
Phone: (205) 837-9300 


ARIZONA 
Phoenix 


Hamilton/Avnet Electrosics 
Phone: (602) 894-961 


ye Distribution Grau 
Phone: (602) 249-223 
eee 

Costa 


Avnet a Gecto onics 
Phone: (714) 754-6111 
Hamilton Electro Sales 
Phone: (714) 41-4100 


Cutver City ; 

Haminon vee! Electronics 
Phone: (213) 558-2121 
— Electronics 


Phone: 3) 558-2901 


El Segundo 
Wyle Distribution Group 
Phone: (213) 322-8100 


irvine 2 
Schweber Electronics 
Phone: (714) 556-3880 
Wyle Distribution Group 
Phone: (714) 979-2125 


San Diego 
Anthem Electronics 
Phone: (714) 279-5200 _ 
Hamilton/Avnet Electronics 
Phone: (714) 571-7510 
Wyle Distribution Group 
Phone: (714) 565-9171 
San Jo: : 
Anthem Electronics Inc. 
Phone: (408) 946-8000 
Santa Clara 
Schweber Electronics 
Phone: (408) 496-0200 
le Distribution Group 
Phone: (408) 727-2500 


Sunnyy: = 
Arrow Electronics 
Phone: (408) 745-6600 
Hamitton/Avnet Electronics 
Phone: (408) 743-3366 


CANADA 
, Alberta : 
amilton/Avnet Electronics 

Phone: (403) 230-3586 
Downsview, Ontario 

Cesco Electronics 

Phone: (416) 661-0220 
Mississauga, Ontario 

Hamilton/Avnet Electronics 

Phone: (416) 677-7432 

Zentronics 

Phone: (416) 451-9600 
Montreal, Quebec 

Cesco Electronics 

Phone: (514) 735-5511 

Zentronics 

Phone: (514) 735-5361 
Ottawa, Ontario 

Cesco Electronics 

Phone: (613) 729-5118 


a, ae 
a sa ee 6:1700 


Zen 
Phone 613) 238-6411 


Cesco Electronics 
Phone: (418) 524-4641 
Ville St. Laurent, Quebec 


Hamilton/Avnet Electronics 
Phone: (514) 331-6443 


COLORADO 
Denver 


Arrow Electronics 

Phone: (303) 758-2100 
le Distribution ome 
Phone: (303) 457 9953 


E 
"hemoniAvnet Electronics 


Phone: (303) 740-1000 
CONNECTICUT 
Danbu 


Hamilton/Avnet Electronics 
Phone: ere vo 


Schwebe: 
Phone: tea) 792 792: 3500 
Wallinglord 


Arrow Electronics 
Phone: (203) 265-7741 


FLORIDA 
Ft. Lauderdale 


Arrow Electronics 

Phone: (305) 776-7790 
Hamilton/Avnet Electronics 
Phone: (305) 971-2900 


hweber Electronics 


Sc 
Phone: (305) 927-0511 


Palm Bay 


Arrow Electronics 
Phone: (305) 725-1480 


St. Petersburg 
Hamitton/Avnet Electronics 


Phone: (813) 576-3930 


GEORGIA 
Atlan’ 


ta 
Schweber Electronics 
Phone: (404) 449-9170 


Norcross 


Arrow Electronics 

Phone: (404) 449-8252 
Hamilton/Avnet Electronics 
Phone: (404) 447-7500 


rege 


atin Industri 


Phone: (aL) 982: 9210 


Grove 
Schweber Electronics 
Phone: (312) 364-3750 


ere 


Phone: ‘a 1 9420 


Bensenville 
Hamilton/Avnet Electronics 


Phone: (312) 860-7700 


INDIANA 
Indianapolis 


Pioneer Electronics 
Phone: (317) 849-7300 
Arrow Electronics 

Phone: (317) 243-9353 
Hamilton/Avnet Electronics 
Phone: (317) 844-9333 


KANSAS 
Overland Park 
Hamitton/Avnet Electronics 


Phone: (913) 888-8900 


MARYLAND 
Baltimore 


Arrow Electronics 
Phone: (301) 247-5200 


columbia 
Hamilton/Avnet Electronics 


pine (301) 995-3500 


ag pcb seeashin fon Electronics 
Phone: (301) 948-0710 
Schweber Electronics 

Phone: (301) 840-5900 


MASSACHUSETTS 
Bedford 


Schweber Electronics 
Phone: (617) 275-5100 


Burlington 


Lionex fon 
Phone: (617) 272-9400 


Woburn 
Arrow Electronics 


Phone: (617) 933-8130 
Hamilton/Avnet Electronics 
Phone: (617) 273-7500 


MICHIGAN 
Ann Arbor 


Arrow Electronics 
tins (313) 971-8220 


Livoni 
Nantton/Avnet poe 


Phone: (313) 522- 
Pioneer fone” 
Phone: (313) 525-1800 
Schweber Electronics 
Phone: (313) 525-8100 


MINNESOTA 
Eden Prairie 


Schweber Electronics 
Phone: (612) 941-5280 


Winnesonts 


Phone ern 330 1800 
Hamilton/Avnet Electronics 
Phone: (612) 932-0600 


MISSOURI 
Earth City ; 
Hamilton/Avnet Electronics 


Phone: (314) 344-1200 


St. Louis 


Arrow Electronics 
Phone: (314) 567-6888 


NEW HAMPSHIRE 
Manchester 


Arrow Electronics 
Phone: (603) 668-6968 


Signetics 


bred wenset 
Hamilton/Avnet Electronics 
Phone: (609) 424-0100 


Fairfield . 

Hanition/iveet | poems 
Phone: (201) 575-3390 
Schweber E! hae 

Phone: (201) 227-7880 


Moorestown 
Arrow Electronics 
Phone: (609) 235-1900 


Saddlebrook 
Arrow Electronics 
Phone: (201) 797-5800 


NEW MEXICO 


Albu 
Hamiton/évnet Electronics 
Phone: (505) 765-1500 


NEW YORK 


alo 
Summit Distributors 
Phone: (716) 887-2800 


East Syracuse 
Arrow Electronics 
Phone: (315) 652-1000 
Hamitton/Avnet Electronics 
Phone: (315) 437-2642 


Fersingtsi, Li. 
Arrow Electronics 
Phone: (516) 694-6800 


Liverpool . 
Arrow Electronics 
Phone: (315) 652-1000 


Melville : 
Hamilton/Avnet Electronics 
Phone: (516) 454-6012 


Rochester 
Arrow Electronics 
Phone: (716) 275-0300 
Hamilton/Avnet Electronics 
Phone: (716) 475-9130 
Schweber rhe 
Phone: (716) 424-2222 


Westbury, Lt. 
Schi hwaber Electronics 
Phone: (516) 334-7474 


NORTH CAROLINA 
nsboro . 
Pioneer Electronics 

Phone: (919) 273-4441 


Raleigh , 
Hamilton/Avnet Electronics 
Phone: (919) 829-8030 


Winston-Salem 
Arrow Electronics 
Phone: (919) 725-871) 


OHIO 
Beechwood 


Schweber Electronics 
Phone: (216) 464-2970 


Cleveland ; 

Hamilton/Avnet Electronics 
Phone: (216) 831-3500 
Pioneer Electronics 
Phone: (216) 587-3600 


Centerville 
Arrow Electronic: 
Phone: (513) 435. 5563 


D 
"feritouAe Electronics 
Phone: (513) 433-0610 
Pioneer Standard Feros 
Phone: (513) 236-9900 


Solon , 
Arrow Electronics 
Phone: (216) 248-3990 


CeLuiOnh 


Muay Components 
hone: (918) 664-8812 


OREGON 


Lake Oswego : 
Hamilton/Avnet Electronics 
Phone: (503) 635-8831 


PENNSLYVANIA 
Horsham ; 
Schweber Electronics 
Phone: (215) 441-0600 


Pittsburgh : 
Arrow Electronics 
Phone: (412) 856-7000 
Pioneer/Pittsburgh 
Phone: (412) 782-2300 


hate 
mitton/Avnet Electronics 
Phone fiz) 837- vi 


Qu uality Components 
hone: (512) 835-0220 


Phone ona a4 al: tay 
Hamitton/Avnet Electronics 
Phone: (214) 659-4111 
Qu ality nents 

hone: (214 a) OG 


Schweber EI 
o— (214) 661- 5010 


vant lon/Avnet Electronics 
Prone 713) sao) 


Prone, 13 ue 77 700 


Schweber E 
Phone: (713) 8h. "3600 
UTAH 


Sait Lake 
Hamilton/Avnet Electronics 
Phone: (801) 972-4300 


oe 
mes Electronics 
Phone: (206) 643-4800 
Hamilton/Avnet Becronies 
Phone: (206) 453- 


te Distribution ee 
Prone: (206) 453-8300" 


WISCONSIN 

Oak Creek : 
Arrow Electronics 
Phone: (414) 764-6600 


New Berlin 
Hamilton/Avnet Electronics 
Phone: (414) 784-4510 


FOR SIGNETICS 

PRODUCTS 

WORLDWIDE: 

Freea ise 

“Peeot his amar 

AUSTRALIA 

Berar ae 
Phone: (02) 427-0888 

— 


on mr 3332 
—_ aoe 


he asoa 
Victoria 

Melbourne 

(03) 544-7833 
Western Austratia 

Perth 

(09) 277-4199 
AUSTRIA 
earner Philips 

Phone: 93 26 22 
eee 
MB. 

ee 

Phone: 523 00 00 
BRAZIL 
Ibrape cecwewes Ltda. 


Sao Pau 
ae Many 211-2600 


Bogota 
Phone: 600600 


* DENMARK 


Mintwatt AIS 
Kobenhavn 
Phone: (01) 69 16 22 
FINLAND 

Oy Philips Ab 


Helsinki 
Phone: ! 72 71 
FRANCE 


Paris 
Phone: 355-44-99 
GERMANY 
_— 
Hambu 
Phone: 40) 3296-1 
GREECE 
- S.A. Hellenique 
nS 
Phone: 915 311 


HONG KONG 
a Hong Kong, Lid. 
Hong Kon ne, 
Phone: 12-245121 


INDIA 
Peico Electronics & Elect. Lid. 
Eicoma Div. 


Bombay 

Phone: 295-144 
Pan ce 
Jakarta 

Phone: 581058 
IRELAND 
Phitips Electrical Lid. 


Dublin 
Phone: 693355 
ISRAEL 
Rapac Electronics, Ltd. 
el Aviv 
Phone: 477115-6-7 


i ano 
Phone: 24994 


PAN 
ics Japan, Ltd. 

lokyo 

Phone: (03) 230-1521 
KOREA 
Philips Elect Korea Lid. 

oul 
genen: 44-4202 


EXICO 
Becronea S.A. de C.¥. 
Mexico DF. 
Phone: 533-1180 


NETHERLANDS 
Philips Nederland B.V. 


indhoven 
Phone: (040) 79 33 33 
EW ZEALAND 
Philips Electrical ind. ELCOMA 
Auckland 


Phone: 867119 


NORWAY 
Electronica A.S. 


Oslo 

Phone: (02) 15 05 90 
PERU 
Cadesa 


Lima 
Phone: 628599 
PHILIPPINES 
Philips industriat Dev., Inc. 
Makata-Rizat 
Phone: 868951-9 


PORTUGAL 
Philips Portuguesa SARL 
Lisbon 
Phone: 68 31 21 
SINGAPORE/MALAYSIA 


Philips Singapore Pte., Ltd. 
Singapore 
Phone: keg 


SOUTH A 

E.D.AC. rn Ltd. 
Johannesbu: 
Phone: 24-6701-3 


SPAIN 
tesa S.A. 


rceiona 
Phone: 329 63 12 
SWEDEN 
Elcoma A.B. 


Stockholm 
Phone: 08/67 97 80 


SWITZERLAND 
Philips A.G. 
Zurich 
Phone: 01/44 22 11 
TAIWAN 
Philips Taiwan, Ltd. 
Taipei 
Phone: (02) 563-1717 


tanbul 
Phone: 453250 
UNITED KINGDOM 
Mullard, Ltd. 


London 
Phone: 01-580-6633 
re: teehee 


ae ie calor , 
Phone: (408) 739-7700 


URUGUAY 

Luzilectron SA 
Montevideo 
Phone: 943 21 


VENEZUELA 
Industrias 
Philips S.A. 
Caracas 
Phone: 239-8180 
Printed in U.S.A. August 1981 
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